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MUNICIPAL TRAMWAYS. 


In the present issue we conclade our report of the third 
annual convention of the Municipal Tramways Association, 
which passed off with gratifying success, under the presidency 
of Mr. Bellamy. No excuse is necessary for dealing with 
its proceedings at some length, for if some municipal tram- 
ways are not electrically operated, they certainly ought to 
be, and undoubtedly they soon will be, so operated. 

Perhaps the most noticeable feature of the proceedings as 
a whole is the system of collecting information which has 
been followed by several of the authors of papers. Lists of 
questions are circulated amongst the members of the Associa- 
tion, and their replies are analysed and commented on in the 
form of a report, besides being printed so as to make them 
directly accessible to the members. In this way the experi- 
ence of individual members is imparted to the whole body, 
and no doubt much valuable information will be acquired by 
a study of the summarised replies. We would suggest that 
greater care be exercised in drawing up the questions, in 
order to ensure their purport being clearly grasped, as it is 
evident that in many cases misunderstanding has arisen as 
to the real object of a question. 

This method of diffusing knowledge originated, we believe, 
with the International Tramways and Light Railways Asso- 
ciation, and their example might well be followed by other 
associations whose members have not many opportunities of 
foregathering and “talking shop,” such as the Municipal 
Electrical Association, for example. 

Whilst all the subjects dealt with are of interest and 
importance, there is one which specially appeals to us as 
worthy of close attention on the part of tramway managers, 
namely, that of economy in the consumption of energy. 
There can be no doubt that much improvement might be 
effected in this respect, and, in his short report on the 
matter, Mr. Peter Fisher, of Dundee City Tramways, indi- 
cated some of the ways in which economy was to be sought. 
We would, however, greatly extend the scope of the reference 
by including the consumption of energy not only on the 
tramways, but also in the power station. 

The generating plant must be kept running as long as the 
cars are in motion, and the running costs form, therefore, a 
greater proportion of the whole cost per unit than in the 
case of a lighting station, where capital charges necessarily 
assume a greater relative value. For the sake of economy 
the plant should be run always under the most economical 
conditions. This is not difficult of achievement in large 
systems, where the load is fairly steady, but in the smaller 
stations it is impossible to attain or to approach a reason- 
ably uniform load without the use cf a sufficiently large 
storage battery, in conjunction with an automatic booster to 
remedy the inherent defects of accumulators. By this means, 
and by this alone, can the amount ot running plant, including 
both boilers and engines, the wages of the staff, the losses in the 





























562 





THE ELECTRICAL REVIEW. _ [Vol. 55. No. 1,402, Ocrosmn 7, 1904, 





generation of electrical energy, and—if battery sub-stations 
are employed—the loss in the feeders, be kept down to the 
minimum. Moreover—owing to the diminished amount of 
plant and buildings required, the reduction in the cost of 
cables, and other minor savings—the capital outlay, and 
therefore, the capital charges, need not be in any way 
increased by the adoption of adequate storage. 


Of the sources of economy referred to by Mr. Fisher, such as — 


the maintenance of constant pressure on the line, increased 
acceleration, the employment of efficient drivers, ciean 
raile, &c., one of the most important, but, we fear, least 
realised, is that of rapid acceleration. \It can easily 
be proved that for similar schedule conditions, the 
higher the acceleration, within limits, the less will 
be the consumption of energy per car-mile. Further, and 
quite independently of the foregoing, if a given maximum 
speed is a limiting factor, instead of the mean or schedule 
speed, a smaller number of cars with quicker acceleration 
will give an equally frequent service, and greater satis- 
faction to the passengers. The momentary demands 
upon the power station will, of course, be greater, but 
these need not affect the amount of plant kept running, 
especially if adequate storage is provided. 

The use of regenerative control and “one-man” cars was 
not dealt with in Mr. Fisher’s paper, though it cropped up 
in the discussion ; these means of economy will undoubtedly 
in many districts, especially where the gradients are many 
and the passengers few, prove valuable to the tramways 
manager. 

Before leaving the subject of municipal tramways, we 
must return fora moment to Mr. Bellamy’s address. The 
chief features of this important and weighty utterance 
were—extension of routes, and greater utilisation of . the 
tramways. The President spoke with no uncertain voice on 
the subject of through running powers, which he rightly 
regards as indispensable to the convenience of ihe public and 
the success of the tramways. The carriage of parcels 
and merchandise has already been dealt with at great length 
in our columns, and we need not do more here than express 
our hearty approval of Mr. Bellamy’s suggestions. The 
multiplication of light railways in 1 ural districts is likewise 
a movement which we have advocated, and in this connection 
we may refer to the most able and exhaustive treatment of 
the subject by Messrs. Hewitt & Rhodes, in our issues of 
May 16th and 23rd, 1902. It is really a national question, 
as stated by Mr. Bellamy, and every effort should be exerted 


to secure the active assistance of the Government in its 
furtherance. 








Through Tovucuina the provision of through 
Communication. communication between adjacent town- 
ships, we may remark that Mr. Bellamy’s Corporation 
recognised the importance of this, and welcomed the pro- 
posals of the South Lancashire Tramways promoters, of 
whose undertaking we commence a description in this issue. 
Instead of looking at the matter from a parochial stand- 
point, as in the case of certain other municipalities, the 
Liverpool Corporation took a broad view of it, and assisted 
the company in every way in encouraging through traffic. 
The St. Helens Tramway Oo., which leases that Corporation’s 
system, also recognised the - necessity for concentration of 
management, and besides granting ample running powers, 
appointed Mr. J. R. Salter, the engineer-in-chief of the 
South Lancashire Tramways Co., to the management of the 
St. Helens Tramways as well. The results of these actions on 


the part of the Liverpool and St. Helens authorities have . 


been remarkable; the number of passengers now carried 
from St. Helens to Liverpool on the through system 





has increased to the extent of 80 per cent., as compared with 
the returns before these arrangements were made. 

The company also endeavoured to make timilar terms 
with the Bolton Corporation, but succeeded only as regards 
exchange of cars during holiday traffic. At these times it 
has been found that the receipts on both the Corporation’s 
system and that of the company have far exceeded those 
previously obtained, but the Corporation doggedly declines to 
enter into a permanent arrangement for the convenience of 
the travelling public. 





SraTION engineers are not unreason- 
ably proud when their works costs are 
reduced to 1d. or less, and, as the Llectrical Times 
deponeth weekly, they form a selectly small band. Below 
4d. there is but one lighting, power and traction station 
(Prescot) with a phenomenal load factor, but not the highest, 
helping it, and three tramway stations. If the table of 
records published in April by the Zramway and Railway 
World is taken, six out of eight purely traction stations 
have works cost below }d., but the items are not detailed, so 
that we cannot explain the difference which is observed in 
every case but Newcastle. 

We want to compare these costs with some quoted in the 
Street Railway Journal for September, but regret that they 
are not on all fours, as the Boston costs include “ general 
expenses,” which may cover management, rent, rates, &c. 
However, the comparison is not the real point, and we simply 
want to mention that English traction stations with outputs 
ranging from 2} to 14 millions of units per annum can 
show costs between ‘35d. and °45d. per unit, before proceed- 
ing to speak of these Boston costs. 

The Boston street railway systems are fed from eight 
generating stations, five being modern. These five have 
plant installed of 2,000 kw. to 14,40) xkw., and the 
generating plant has been distributed widely over the area 
deliberately, and not by force of circumstance. While the 
trend of modern opinion is towards concentration in the 
highest degree, Boston has been occupied in demonstrating 
that there is something to be said for distributed power units. 

The works cost for 1902 were as follows :—(1) and (2) 
*35d., (3) *362d., (4) *378d., (5) *38d., and the lowest costs 
were won by the smallest stations, while the highest go to 
the biggest station, the reason for that being that this plant 
had to take much of the variation in load off the smaller 
stations. No load factors are given, but we are told that 
“the rated output is none too large for the demands made 
upon it,” so that we may conclude that the load factor of 
the whole generating plant is high. Coal averaged 14s, 6d. 
per ton throughout the year, forming about 60 per cent. of 
the total works cost, and the pertinent question is asked, 
‘“‘ How much margin could be gained in one centralised 
station of 50,000 Kw. to offset the losses of energy and mis- 
cellaneous costs of a high-tension distribution system.” Big 
stations do beat these comparatively small stations some- 
times so far as power at the switchboard is concerned, but all 
that margin, and more also, may be lost in the subsequent 
transmission and conversion. 

One can conceive a network fed from units distributed, 
designed, and manipulated in such a manner that the load 
factor of every unit shall approach nearly the load factor 
which would ke obtained at a single central unit. 

The point the Street Railway Journal wants to emphasise 
is, that although we have had paper after paper proving cen- 
tralisation of power in a high pressure station to be more 
economical at the point of use than distributed L.T.-D.c. units, 
we must not yet take this for granted, and every case ought 
to be worked out most carefully on both systems. The 
Englishman was one of the first to show that there is a 


Cost of Energy. 
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limiting value for any power unit beyond which further 
economy is not obtained, and we shall be well advised to 
determine that limit conservatively, lest disappointment 
follow. -o 





WE can hardly think that at the present 
moment the Newcastle-on-Tyne City 
Councillors are very happy regarding their municipal trolley 
lines; we mean, of course, looking at them from an £ s. d. 
or municipal trading point of view. Certain facts and 
figures which were placed before the City Council meeting, 
held on Friday last, afford anything but a promising outlook 
so far as any benefit to the pocket of the general public of 
the city is concerned. The Tramway estimates for the year 
were brought up, and there was also placed before the 
Council a resolution of the Committee recommending that 
any surplus should form a depreciation fund. The 
Committee hoped, by a thorough revision of the whole 
system, to considerably augment the renewal fund year by 
year. 

Alderman J. Baxter Ellis, in moving the adoption of 
the report, made an important statement. He said that the 
estimates included an estimated income of £209,700 for the 
year 1904-5, less £3,300 reduction on account of workmen’s 
fares, making the amount £206,400. They had on the 
other side an estimated eapenditure of £139,125, leaving 
the gross profit at £67,275. Out of that they had to pro- 
vide for interest and redemption a sum of not less than 
£64,734, leaving an estimated balance of £2,541. This 
small sum the Committee proposed to lay aside to form the 
nucleus of a depreciation fund. They sorrowfully admitted 
that that was a very small and_uneatisfactory amount to 
commence with for that purpose, and commented upon the 
necessity for reducing the working expenses. Does this 
amount to a confession of municipal extravagance? A 
special reorganisation committee has been appointed to 
see what can be done, and the result of two meetings is 
that already the wages staff has been reduced to the 
extent of £3,000 per year. The Committee expects that 
the amount of the reduction will be at least increased four- 
fold! The department has stopped building its own cars at 
present, and has decided to retain just sufficient staff to do 
repairs. We suppose from this decision that no more cars 
are likely to be needed yet awhile, or is it that they cost 
more when municipally made than when bought from one or 
other of our British car-building firms? The a¢ present may 
mean that the department will start again when better times 
come. Another special committee has been appointed to 
go into the question of fares, &c. The worthy Alderman 
was very sorry to say that the real cause of the small 
balance last year was the enormous expenditure in mainten- 
ance ; this item amounted to £28,099. High maintenance 
charges is one of the things that has recently been, and is 
now, troubling many of our tramway managers whose lines 
have been in operation a few years. He also contended 
that the undertaking was over-capitalised. Municipal 
extravagance again? Asa way out of all their difficulties, 
he suggested that they should reduce their working expenses. 

The end of the Council’s discussion for the time being 
was @ decision that the question of the depreciation fund 
should be referred back to the Committee for four months, 
when it is to bring up a definite report. The Newcastle 
Council has had this question before it at so many meetings 
that it ought to know how to deal with the matter by 
this time. Our readers will already have noted that 


Tramways and 
Maintenance, 


Mr. A. Le Rossignol has resigned the position of manager 
of the Tramways Department, but so far as we are aware, 
this is not because of any disagreement with the Committee 
or with their present schemes for retrenchment. 









TRAMWAY WORKING HOURS. 


REMEMBERING the trouble which the Leeds tramway under- 
taking has been weathering recently, it is quite in the order 
of things that the general manager should contribute a paper 
to the Municipal Tramway Convention dealing with the 
arrangement of men’s duties. He ought to be a specialist 
on that subject. The paper contains a description of the 
system which has been put into force in Leeds this year, and 
we do not feel any surprise that discontent has raged since a 
general tightening up has taken place, for :—‘ The con- 
ditions in Leeds previous to this change permitted lie-overs 
at each terminus of such length of time as to enable the 
employés to take a meal each journey should they so desire 
it, ... A saving of over 16 per cent. on the wages bill 
was the direct result [of the change].” This amounts to 
£9,370 on the present wages. It is difficult to credit that 
such waste of time could have existed for so long on one of 
the earliest of our modern tramways ; and, rather naturally, 
one suspects that there are other systems in which the golden 
motto ** Keep the wheels turning” has no place. 

Mr. Hamilton reminds us that in the time of the late 
steam and horse tramways, “ lie-overs ’’ of the above descrip- 
tion were necessitated by the operation of the motive power, 
and in those days conductors and drivers could get their 
meals in comparative peace pretty well when they liked, and 
the long through shift of 10, 12, or even 15 hours was not 
such a strain as a maximum 10 hours’ continuous “turn ” 
must be to the motorman who has to stand at attention with 
his hands and feet in prescribed positions, and his eyes ever 
to the front, or to the conductor who must never cease his 
collection of passengers and pence, neither being given more 
than two or three minutes (and those begrudged) at the 
termini. 

There are a number of tramway undertakers in this country 
who are, as it seems to us, playing into the hands of the 
trades unions by their unsympathetic arrangement of men’s 
duties. They make out time-tables which are calculated to 
get the most out of the rolling stock certainly, but while 
they observe the motto quoted above, they omit to consider 
sufficiently the human element which is instrumental in 
turning the wheels. It has been difficult for men of the old 
school to remember that they are masters in that school no 
longer. They are so much of the old school themselves that 
they cannot appreciate fully enough the many novel condi- 
tions which have entered into the tramway business since 
they entered it. Although in certain ways the condition of 
the employés has improved vastly since the introduction of 
electric traction, yet in other ways it has become harder. At 
the same time more is expected of them, and as nothing is 
got for nothing in this mercenary world, the standard of pay 
has increased continually, and has attracted more and more 
a higher standard of humanity. As the employés improve 
in intelligence, training and physique, they insist on being 
treated in a manner differing in some degree from the cars 
which they handle, which are oiled up and titivated in the 
depot before starting out on a shift which continues with the 
least possible relaxation until night. No words can express 
this better than Mr. Hamilton’s own :—“ Driving or con- 
ducting a car under present conditicns taxes to the utmost 
the capacity of the very best and smartest men that can be 
got, and an arrangement of duties which will keep them in 
the very best condition for performing their work is essen- 
rar There is no doubt that a — type of men is 
required to fill these positions, and . . the increased 
wages and better conditions of labour are attracting such 
men in sufficient numbers.” That is the gospel we have 
preached, but how many are there who scoff or simply do not 
attend ? 

Mr. Hamilton is right ; there is a full supply of men of a 
higher grade than the old-time horse drivers, and the con- 
ductors of horse and steam cars. Perhaps it is that we are 
beginning to draw from the Board School-taught generation, 
and that in a few years’ time there will not exist any more 
of the lower class from which the old original tramways 
employés were recruited. We wish we could think so for the 
sake of the lower grade, of which the members will have to 
seek other and rougher employment. 

The point we wish to press is that there is no excuse at 
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this time for the employment of the lower type of man, and 
that in the long run the higher type with higher wages is 
the more economical. 

Some undertakings which profess to recruit their motor- 
men from the ranks of the conductors start the latter at the 
rate of 4d. to 4}d. per hour. Now, from our knowledge of 
workmen, how many of the kind of man who works for 4d. 
per hour, ever can be fit for a motorman’s position? Yet 
many are promoted; men of bad physique, inferior 
character, and small intelligence, and in the end they are 
paid at a rate for which the better class men could be 
obtained. 

To return to the more immediate subject of the paper we 
agree with Mr. Hamilton, and with the managers of Mr. 
Hamilton’s mind, that the “ average spread of duty” shall 
coincide as nearly as possible with the *‘ average hours paid 
for per week” having due regard for meal times; meals never 
should be taken on board the car. 

When all the routes of a system converge on,or pass a 
certain point, no difficulty attends the most perfect realisa- 
tion of this condition ; but, when routes are scattered, and 
services originate from various portions of the system, 
greater difficulties present themselves, but we believe that a 
satisfactory system of reliefs for meals can be worked out for 
every tramway in the kingdom. 

Some managers have carried the relief system to such a 
pitch that a man may start work at 4.30 a.m. and not finish 
until midnight. That kind of thing is both wasteful to the 
undertaking and irritating to the men, besides being a direct 
encouragement to those who do not live near the point of 
relief to spend their periods of relief in undesirable places. 

At Leeds it appears tlat the lay-out of the tramway 
system is favourable to the greatest compression of the time 
during which men must be working or standing-by. Mess- 
rooms are provided at all relief points, and a man can have 
his food prepared and ready for him directly he is relieved, so 
that, if necessary, he can take up his duties again within 
20 minutes. There are turns which will not fit themselves 
into any arrangement of this nature, but they can be reduced 
to an inconsiderable number with care. 

It is not at all unlikely that a ballot of the men will dis- 
close a majority in favour of working: the 10 hours without 
relief of any kind, but the manager, for the sake of the 
undertaking, should not shrink from arranging meal reliefs 
on that account. If he does he will find that ‘ lie-overs” 
at termini are lengthened when no inspector is about, that 
the driver has his face buried in a jug, or his hands busied 
with a dinner-bowl, when the car is running, while the con- 
ductor is disgusting the passengers by his masticatory evolu- 
tions. No decent man likes to make a meal under such 
circumstances, and that he should have to do so is pre- 
judicial to the interests of the undertaking in every way. 

We should be sorry to think that, at the bottom of much 
of the reluctance to carry out these arrangements may lie 
sometimes the inability or the dislike to draft a slightly more 
complicated time-table than usual. 

One sentence of the paper calls for a few words :—“ Fifteen 
minutes is allowed at the depdt for reporting, &c., before 
taking out the car, and 15 minutes at night when bringing 
in.” That is to say, a man-hour per car is paid for every day 
without a direct return. 

Whether any return at all is obtained depends entirely on 
the strictness with which the depdt inspector performs his 
duties. During those 15 minutes at the beginning of the 
turn, the motorman is supposed to go through his car 
systematically, to assure himself, so far as it is possible for 
him to judge with eye and hand, that it is at least capable 
of running through the day without failure of any kind, 
while the conductor has nothing to do but look through his 
box, examine his punch, and inspect the signal bells and 
trolley rope. If the motorman carries out his instructions 
conscientiously, the 15 minutes will be occupied fully and 
to the benefit of his employers, but, in too many cases, the 
time is looked on as a period of grace, and the employés are 
giving a bonus for misconduct. At the end of the day, too, 
much work would be taken off the shedmen if they could rely 
on every motorman turning in a full report on the condition 
in which every car is left. If the men are paid for 


examining their cars, and are trained to do it before passing. 


as motormen, the traffic department should see that the time 





is no more wasted than it is when the men are on the 
road. 

What a conductor can do in serving the tramways with 
his starting allowance of 15 minutes it is difficult to guess. 
Five minutes should be quite enough. Larger profits would 
be earned in many cases if the minutes were looked after 
more keenly. Every manager has the opportunity of striking 
a rough balance weekly in order to check irregularities or 
extravagances in wages. All he has to do is to compare the 
hours paid with the hours run per time-table. That looks 
foolish in its simplicity ; but our experience is that there 
are still some small concerns—and perhaps some large ones, 
too—in which the wages-sheets are open to surprising 
reductions. 





CANDLE-POWER TESTS OF COOPER- 
HEWITT MERCURY VAPOUR LAMPS. 


Our issue of February 5th, 1904, contained an article on 
the conductivity and behaviour of Cooper-Hewitt lamps, 
run at varying pressures of mercury vapour, with different 
degrees of current strength and with different diameters of 
the containing vessels. In a recent issue of the Electrical 
World and Engineer (N.Y.), some candle-power tests are 
given by Mr. L. A. Freudenberger, of Cooper-Hewitt lamps 
run at varying pressure and current strength, and the 
following curves illustrate the results obtained. A few 
other particulars of these lamps are also given :— 

The apparatus employed for the purposes of the test was a 
photometer bar of 5 metres length, the vapour lamp being 
placed in an inclined position in a well-ventilated box, 
having an opening of 2 in. square. The light passing 
through this opening was compared with that given by a 
standardised incandescent lamp of 32-c.p., the screen used 
being a Lummer-Brodhun. The balance on the bar could 
be easily located within 1 cm., although there was a great con- 
trast between the colours on the screen. The requisite calcula- 
tions were made, and the average of a number of readings 
was taken after the lamp had settled to steady temperature 
conditions, the periodic reversal of the screen being duly 
attended to. 

Referring to the curves, fig. 1 represents the results 
obtained with a lamp having a length of arc of 45°67 in., 
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rated at 3 amperes and 110 volts, after it had been run for 
24 hours. The curves in fig, 2 represent the same lamp 
when new. 

Curves 1 and 5 represent the variation of candle-power 
as the current is increased. It is obvious from these that 
the efficiency of the light goes on increasing from the start 
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to a certain point and then commences to decrease—reaches 
a maximum, in short, as was pointed out in the article above 


referred to. It will be noted that the efficiency of the lamp, 
when quite new, is appreciably higher than after it has been 
running some hours. The reduction of light emitted is due 
to a coating, at first gray and afterwards black, which 
gradually forms all over the lamp. Curves 2 and 6 were 
obtained by multiplying the volts across the terminals of 
the lamp by the current, and dividing by the candle-power, 
thus giving the watts per candle at different degrees of cur- 
rent strength. The point of maximum efficiency is here 
made plain in a very striking manner. Nos, 3 and 7 were 
obtained by multiplying the pressure of the mains (assumed 
constant at 110 volts) by the current and dividing by the 
candle-power.” It is presumed that what is meant is that 
the voltage is varied up to a maximum of 110 volts 
outside the lamp, and a definite amount of series resistance. 
The efficiency in watts per c.P. indicated by the curves 
would thus show what is obtained from the lamp at 
varying current strengths with the series resistance—in 
short, shows the practical efficiency of the lamp. Curves 
4 and 8 “show the variation of the current and volts 
across the tube.” 

Some further curves, dealing with data obtained from the 
condition of running the lamp with a selected amount of 
resistance (ballast resistance) in series with it, and then 
lowering the voltage at the mains, are given, for which 
reference must be made to the original. 

Mr. Freudenberger has a word or two to say on the sub- 
ject of the life of mercury vapour lamps, a topic on which 
little has as yet been recorded. No systematic life tests were 
made, but of two lamps which were run, one burnt out after 
800 hours, the other, at 1,000 hours, was still intact. The 
one that failed had become blackened like an incandescent 
lamp, the failure being due to impairment of the 
vacuum, principally through leakage having occurred at the 
leading-in wires. It would have been interesting to have 
been told how the candle-power and efficiency of the lamp 
had been maintained after an extended life. 








STORAGE BATTERIES AS APPLIED TO 
ELECTRIC RAILWAYS. 


In acommunication to the Journal of the Franklin Institute, 
Mr. W. E. Winship raises again the question of the storage 
battery as applied to electric railways. The economy of a 
storage battery depends, of course, upon the relative total 
costs with and without a battery. Where a battery is 
installed, the following savings are made :—The power plant 
is reduced in cost as regards the engines by the difference of 
size of plant, proportionate to the ratio of the load factor to 
100 per cent. The smaller plant run on steady load will 
savea large proportion of fuel, and the boiler plant is reduced 
in this proportion. There is thus a very considerable 
economy in plant and buildings, interest and depreciation. 
Against this economy is to be set the first cost of the battery, 
interest and depreciation, and there is also a loss of a certain 
percentage of the energy absorbed by the battery, for the 
efficiency percentage of the battery does not apply to the 
whole of the current, but merely to such portion of the 
current as goes into and comes out of the battery. 

To ascertain this current, a strip of the ampere record 
paper should be taken, and the mean output in amperes— 
found by dividing the whole output by the time—should be 
set off on the diagram, and a line drawn parallel to the zero 
line of the output “curve.” The excess of load peaks above 
this new datum line should be exactly equal in area to the 
minus peaks below the line; they will probably not be 
exactly equal for any hour’s record, though they must be on 
the whole day. In any length they will be approximately 
equal, and the area—as found by planimeter and compared 
with the full rectangle of mean load—will show how much 
current must come out of the battery. 

Mr. Winship does not offer the foregoing simple explana- 
tion of what a battery must do to afford the engines a load 
of 100 per cent., but he does state, or appears to state, that 
an output efficiency of 70 to 80 per cent. can be relied on, 


so that a battery to give out any given current must have 
an intake capacity of 25 to 40 per cent. more to allow for 
loss. That is to say, a battery loses about 30 per cent. of 
the proportion of load put into it. In the case of a load 
factor (without a battery) of, say, 40 per cent. of maximum 
load, then about 30 per cent. of the total current sent to the 
line must leave the battery. If the efficiency of the battery 
is 80 per cent., then 37°5 per cent. of the total carrent must 
enter the battery in order that 30 per cent. can leave it and 
reach the line. Thus 20 per cent. of 37°5 per cent. is lost; 
that is to say, to work a battery of 80 per cent. output 
efficiency, 7°5 per cent. of the total current which gets into 
the line must be provided in addition. If-it costs 100 to 
produce current at a constant rate, it will now cost 107°5 to 
produce a variable current on a 30 per cent. load factor and 
to keep the engine load steady. To steady the engine load 
alone should be worth a good deal more than 7} per cent. 
An engine of three-tenths the size at an economical 
steady load should reduce fuel charges to one-half, 
not to name the capital charges, rent, &c. 

This is perfectly clear and convincing, and that batteries are 
not everywhere common can only be explained on two 
grounds. Either there is no capital available to introduce a 
most obvious economy, or there is a lack of faith in the per- 
manence of the battery. Possibly, also, there is some 
incapacity to appreciate the true effect of a battery, and it is 
worse than folly to load up a station with all the engines and 
boilers necessary for a variable load, and to incur the battery 
cost asan addition to, instead of as a substitute for, so much 
power plant. If a battery is to be installed it should be 
included in the original scheme, and not added on the top 
of a piled-up capital account. 

After discussing the booster to be provided, the 
author describes an installation at Easton, Pa. The 
plant consists of two two-phase alternators driven by water- 
wheels in a house 14 miles from the steam power station, 
where are steam-driven auxiliaries. The service is a mixed 
railway and lighting load. Before a battery was put in the 
power required was an 800-H.P. steam unit to reinforce two 
A.C. motor-generator water-driven sets. Since the battery 
was put in, the water-power does all the work. During the 
day the battery equalises the railway load, and receives a 
small net charge, which it returns as discharge to help out 
the lighting load. The battery is also fully charged up 
between 12 and 4a.m. The steam unit is hardly ever in use, 
and the removal of the railway load fluctuation steadies the 
lighting. This description carries its own lesson, which is 
that, if batteries are really fit to install, the 800-H.P. steam 
plant is a shocking waste of capital. 

Batteries are specially recommended for water-powers of 
limited capacity, for not only do they allow a small power to 
drive a load which has peaks far above the mean water-power, 
but they obviate difficulties of governing, and this is of 
extreme importance in alternating current installations. 

A battery installed at about three-fourths the line length 
from a power house will promote economy of copper. If the 
copper in the feeder will carry the average current, the 
battery will keep the current near to the average, and will main- 
tain the distant voltage, and obviate the heating of motors, 
which takes place where an excess of current is put through the 
cars when the voltage is low. In one case cited, of a line 
with poor bonding, on which only two cars could be run 
regularly, as many as four cars could be run, after a battery 
of 230 cells was employed at a distance of 5°75 miles from 
the power house, which was located 0°75 mile from one end 
of a line 8°5 miles long. The line consists of a 00 trolley 
wire with a 400,000-c.m. feeder extending to within a mile of 
the line end. Tue battery has a capacity of 280 amperes for 
one hour. 








VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO AMERICA. 


[BY OUR SPECIAL COMMISSIONER. ] 





(Continued from page 526.) 
On Monday, September 5ih—Labour Day, a general 
holiday, corresponding somewhat to the English Bank 
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Holiday—the visitors were joined by a number of the New 
York members of the American Institute of Electrical Engi- 
neers, and paid a visit to the new underground electric 
railway of the Interborough Rapid Transit Co., travelling 
by a special train—the first to run over the line with a full 
complement of passengers—to the Columbus Circle Station. 
The trains are equipped with the General Electric Co.’s 
multiple-unit system of control and motors. The motor- 
cars and the majority of the trailers are of all-metal con- 
struction. 

An opportunity was given of examining the construction 
of the tunnels, tracks, and stations ; the latter have each a 
separate colour scheme in glazed bricks, so that a passenger 
who-is accustomed to travel on the line will be able to 
recognise his station without seeing the name-board. 

Leaving the railway at Columbus Circle Station, the 
58th Street power station, which is to supply the power 
required for the subway railway which had just been left, 
was Visited. This station is built to contain 11 5,000-Kw. 
Allis-Chalmers twin compound engines and Westinghouse 
alternators, nine of which have been ordered, and are now in 
the course of erection or have just started running. Pro- 
vision is also made for four 1,250-Kw. turbine alternators 
for lighting the subway. Since the main generating units 
are operated at 75 r.p.m., it can easily be appreciated what 
a large size they must be. The alternators are designed for 
delivering three-phase current at 11,000 volts, 25 cycles. 
A special feature in their construction is that the armature 
windings differ in design from the usual type, the conductors 
being formed into U-shaped coils, which are slipped through 
the partially closed slots from both sides of the armature. The 
ends of the U-shaped conductors are then bent and soldered 
together, forming closed coils, the ends of which are con- 
nected to other similar coils. 

From the New York Central Pier, which was close to this 
station, one of the steamers of the Long Island Railroad Co. 
and also one of the Western Union Telegraph Co.’s tugs 
conveyed the party up the North River to the New York 
City Rajlway Co.’s station at Kingsbridge. On the way up, 
the New York Fire Department gave a fire-boat exhibition, 
showing how a number of small streams or a smaller number 
of larger jets could be brought to bear at varying heights on 
@ burning building, a really wonderful display. 

The Kingsbridge power station contains eight Westing- 
house generating units of 3,500 Kw. each, delivering three- 
phase current at 25 cycles and 6,600 volts. A special 
feature of this station was what may be called the diagram 
switchboard control system ; the main selector and feeder 
switches being operated by push button switches which 
actuated relays, which in their turn controlled the electric 
motor-operated oil-break switches. The control board is 
inclined at an angle of about 20° to the horizontal, and on 
the face has the connections traced out. Indicators show 
when a switch has been properly closed, and incandescent 
lamps indicate a fault on a feeder by glowing when a switch 
is closed on to an imperfect feeder. 

After the inspection of the Kingsbridge generating station, 
the steamer went down the Harlem River to the Manhattan 
elevated plant of the Interborough Railway, luncheon being 
served on board during the passage. 

A feature of this part of the trip was the large number of 
swing bridges which had to be opened for the passage of the 
steamer. The prime movers at this station are eight Allis- 
Chalmers engines of 8,000 u.P. directly coupled to 5,000 kw. 
Westinghouse generators, which at the time of their erection 
were the largest engine-driven dynamos that had ever been 
built. The external frame of the alternator is 42 ft. high. 
The winding is three-pbase, and at the normal output of 
5,000 Kw. at 11,000 volts with non-inductive load, the 
current per phase is 263 amperes. The frequency is 25 
cycles per second, and the r.p.m., 75. 

The current from each alternator passes through a 500- 
ampere oil switch, which is provided with an overload time- 
limit relay, operating at the end of three seconds at about 
three times full load current. This switch is also arranged 
with a reverse current time-limit relay which operates in the 
same period of time, namely, three seconds, at six-tenths full 
load current. oe 

All the main switches were of the electrically-operated 
quick-break oil type. On the operating board, green and 








red lamps are provided, so wired that they indicate whether 
a switch is open or closed. 

The operating switches for controlling the alternator oil 
switches are arranged with miniature bus-bars, which indicate 
to the switchboard attendant diagrammatically the connections 
of the circuits. This method is similar in principle to that 
adopted at the Kingsbridge station. Itis interesting to note 
that some 300 men are required to operate this station, in- 
cluding 130 men in the boiler house, 99 on the engines, and 
34 on the electrical apparatus. ‘The staff and office force 
number 15. 

The Thirty-eighth Street station of the New York Edison 
Co. was then visited. The generators in operation here 
are of 3,500 Kw., driven by vertical three-crank engines, 
having one high and two low-pressure cylinders, Eleven 
sets are installed at present, and space is left for another five ; 
the development of the steam turbine has, however, decided 
the engineers toinstall three 5,000-kw. turbo sets instead. One 
of these sets had been erected, and was in operation ; placed 
as it was alongside the 3,500-Kw. reciprocating sets, it 
showed very well the advantage gained in the smaller room 
occupied, although the capacity was 5,000 kw. as compared 
with 3,500 kw. This first turbo-generator is of the two- 
stage type, with eight rows of revolving blades and six rows 
of guide-blades, divided equally between the stages. The 
other two turbines now in course of construction will be of 
the four-stage type, with four sets of expanding nozzles and 
four revolving units, each unit containing two lines of blades, 
with one line of guide-blades between them. From this 
station automobiles conveyed the visitors back to their 
hotels. 

The American Institute of Electrical Engineers in the 
evening gave a reception and a banquet at the Waldorf- 
Astoria Hotel, at which about 300 sat down. Mr. Bion J. 
Arnold, President of the Institute, presided, having on his 
right Mr. R. Kaye Gray, President of the British Insti- 
tution of Electrical Engineers, and on his left Prof. 
Ascoli, President of the Associazione Elettrotecnica 
Italiana. There were also present C. V. Fornes, of the 
Board of Aldermen, representing the City of New York, 
Prof. Elihu Thomson, Chairman of the Organisation Com- 
mittee of the International Electrical Congress, W. von 
Siemens, of Berlin, Prof. Perry, C. A. Coffin, C. F. Scott, 
Col. R. E. B. Crompton, and Dr. R. T. Glazebrook. A large 
number of the members of the American Institute were 
also present, and a number of ladies. The speeches after 
dinner, in consideration of the early hour at which 
the visitors had to leave the next morning, were very 
brief. Mr. Arnold welcomed the party on behalf of the 
Institute, and Mr. Fornes on behalf of the city. Prof. 
Elihu Thomson tendered his welcome to the Electrical Con- 
gress, Mr. R. Kaye Gray, in returning his thanks to Mr. 
Fornes as representing the City of New York, referred to 
that city as one of mammoth conceptions and mammoth 
achievements. Mr. Siemens responded in German on 
behalf of the Continental representatives who were on their 
way to the Congress, and expressed his appreciation of 
American progress, more especially in electrical science. 
Prof. Ascoli responded on behalf of the Italians, of whom 
about 40 were present. Prof. Perry, in responding to Prof. 
Elihu Thomson’s address of welcome to the Congress, 
pointed out that one of the important discussions that were 
to be held was that dealing with units, but he was afraid 
very little would be done. It was a question that ought to 
have been decided in 1863, at the time when Kelvin, Max- 
well, and other well-known men had brought the matter 
forward, a time when it should have been easier; but it was 
not done then, and now it would be even more difficult. In 
replying to the question, “Is it not too late?” he was 
afraid he would have to reply, ‘It was.” The speeches 
concluded with one from Mr. J. W. Lieb, who gave an 
address of wélcome on behalf of the General and Local 
Reception Committees, of which he was the chairman. 

Early next morning, September 6th, the party left in a 
special Pullman train which was to be their home for some 
little time, for Schenectady, where they were entertained to 
lunch by the General Electric Co., and afterwards inspected 
the works. The construction of turbines was being carried 
out here on a larger scale than many of the party had anti- 
cipated, and much interest was displayed in the spefial 
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methods used in the construction of these new steam alter- 
nators. Opportunity was afforded for the party to inspect 
the Ballston division of the Schenectady Railway Co.’s lines, 
which have only recently been fitted with the General 
Electric Co.’s compensated single-phase series motor equip- 
ments, the most interesting feature of this system being that 
the equipment is capable of being used with both alternating 
and direct current, the former at a voltage of 2,200 and 
the latter at 600. The extension of this line is 15°5 miles 
in length, and this includes 3°9 miles in the city of 
Schenectady, running over tracks equipped with direct-current 
trolley wire. The interurban section is a double track running 
on a private right of way, 60 ft. wide, and laid with 75-lb. 
T-rails. It is ballasted with gravel, and has a maximum 
gradient of 1°8 per cent., to permit of high speeds. Special 
attention bas been paid to the laying of the track as regards 
curves. The centre-pole construction is of interest. The 
poles are 34 ft. long, and are placed at a distance of 100 ft. 
apart. Catenary suspension is used for the alternate-current 
line, this system facilitating the insulation and also the use 
of high speeds. 

Measurements made on the Ballston line show an apparent 
trolley resistance of 1°3 times the ohmic resistance, and a rail 
resistance of 6°55 times the ohmic resistance. The present 
sub-station of the Schenectady Railway is, for temporary 
purposes, located at Ballston Lake, and is operated from 
the distributing system of the Hudson River Power Co., 
the latter working at 40 cycles, it was, therefore, necessary to 
introduce a frequency changing device, and for this purpose 
an inverted converter is in operation from the sub-station 
direct current bus-bars. A permanent sub-station, however, 
will be erected at Ballston, and the inverted converters 
replaced by a motor-generator set, which will give better 
regulation. 

The General Electric alternating current compensated 
motor is constructed with a laminated iron field wound with 
a distributed winding similar to that of an induction motor. 
The armature, which is fitted with a commutator, is similar 
in general mechanical construction to a direct current railway 
motor armature. These motors are wound for 200 volts, 
and connected in series, and are supplied with current from 
the 400-volt secondary of an 80-KW. air-cooled step-down 
transformer, carried on the car. 

The distributed character of the field winding fully com- 
pensates for the armature reaction, so that the power factors 
are relatively high throughout the range of operation. The 
motor is so designed that at high speed, the conditions under 
which it is most often used, running as the car does on an 
interurban road, the power factor and efficiency are a maxi- 
mum ; this being a very important point in an alternating 
current railway system, since the drop is accumulative up to 
and including the engine and generator regulation. 

The series-parallel control is used, though for alternate 
current operation the potential control would be more efficient ; 
the apparatus required for the latter method, however, when 
added to the p.c. apparatus, amounts to a considerable 
weight, and also takes up a great deal of room under the car, 
where under normal conditions there is little enough space. 
The aim of the General Electric Co. is to introduce apparatus 
which can be readily used on either a.c. or D.c. distribution 
systems. Under their system, with all the apparatus needed 
for operating on the dual current supply, the weight of the 
car is only increased 20 per cent. 

The run to Ballston was made with the car floorboards up, 
and commutator cover removed, so that the commutator 
could be closely watched ; the commutation appeared to be 
entirely satisfactory at all speeds, both with direct and alter- 
nate current. 

At Ballston the party again joined their Pullman train, 
proceeding as far as Saratoga, where dinner was taken ; 
sleeping on board the train, they arrived at Montreal early 
on September 7th, where as guests of the Mayor and Corpora- 
tion, they proceeded to Luke St. Louis, and shot the 
Lachine Rapids in a special steamer provided for the 
purpose. In the afternoon, a trip was made round the city 
in special cars, by the courtesy,of the Montreal Street Rail- 
way Co., and in the late afternoon a reception was attended, 
given by the chancellor and governors of McGill University, 
when an opportunity was given of inspecting the electric 
and other laboratories, In the evening a garden party was 





given by the local Reception Committee at the Forest and 
Stream Club, Dorval. 

On Thursday, the 8th, the alternative was given to. the 
Visitors of either visiting works in the neighbourhood of the 
town, or going to see the Shawinigan Falls, with a 50,000-volt 
transmission plant. The major portion of the party chose 
the latter visit, and proceeded by train to the Falls, which are 
85 miles away from Montreal. The transmission line runs 
alongside the railway, and from an English point of view, 
appears to be of very light construction for carrying so heavy 
a voltage, and with verv little protection, the insulators 
differing in size from English ideas. After lunch at 
Shawinigan as guests of the Power Co., the falls were 
visited, which presented a magnificent spectacle. Procced- 
ing, the power station was reached, in which were installed 
three 5,000-K w. turbine generators, comprising one Dick, Kerr 
and two Westinghouse units. The Power Supply Co. also 
supply hydraulic power to a paper mill and aluminium fac- 
tory in the neighbourhood, as it is more convenient for them 
to take it in this way than electrically. Preparations were 
being -made for the installation of a 10,500-Kw. generator, 
which will be one of the largest in the country. 

Returning to Montreal, this section of the party joined the 
remainder and proceeded by the Canadian Railway to visit 
the Niagara Falls. The local Reception Committee had 
arranged a trip in cars round the Great Belt route, going 
down the side of the gorge, where splendid views were ob- 
tained of the rapids and whirlpool. Crossing the suspension 
bridge the cars went up the Canadian side, from which a 
good view of the Falls was obtained, and also the tail races 
of the turbine plants installed on the American side of the 
river. On the Canadian side, just above the Falls, large 
works are in process of construction for additional turbine 
plant of very large capacity, including some 10,000-Kw. 
generators by the General Electric Co. 

In the afternoon a visit was paid to the power house of 
the Niagara Falls Power Co., where ten 500-H.P. and eleven 
5,500-H.P. turbines are installed. | Two-phase current is 
generated at 2,200 volts, 25 cycles, and transformed up to 
22,000 volts for the long-distance distribution, and to 11,000 
volts for the more distant of the local power consumers. 
The earlier type of generators have externally revolving fields, 
whereas those which have lately been installed have internally 
revolving fields, the latter giving a very much better venti- 
lation to the armature. 

Again travelling by night, the party left for Chicago, 
arriving at 7 a:m. on September 10th. In the morning the 
choice was given, of visiting a number of power stations and 
factories in that city, of which the Fisk generating station 
of the Commonwealth Electric Co. was of the greatest 
interest, having a large turbine installation, this being one 
of the first stations to go in largely for turbine plant. The 
Automatic Electric Co.’s telephonic exchange was of special 
interest to those who had not previously seen this system, 
and they were informed by the company that over and above 
their installation in Chicago, they have in operation at the 
present time, exchanges with as many as 5,000 to 8,000 
subscribers, some of which are provided with equipments 
capable of being enlarged to 100,000 stations. The 
exchange in Berlin has 15,000 stations in operation. 

The new subways in Chicago, which will be used for the 
rapid transit of goods, were visited by certain members of 
the party, and by the courtesy of Mr. Arnold, the system 
and its mode of operation was explained. 

In the afternoon the party was given the choice of driving 
round the city in automobiles or taking a trip on the lake. 
In the evening an informal dinner was given by the local 
Reception Committee at the Auditorium Annex. 

Once more travelling by night, the visitors proceeded to 
Springfield, and did homage at the tomb of Lincoln, and 
then on to St. Louis; arriving about midday on September 
11th, they drove to their headquarters, which had been 
previously arranged, at the Jefferson Hotel. 

At this point the Institution party joined the members of 
the various electric and scientific societies from different 
points of the world, which were assembled in St. Louis for the 
fifth International Electrical Congress, which was held 
during the week dating from September 12th—17th, 


(To be continued.) 
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TECHNICAL EDUCATION: THE 
PERSONALITY OF THE PROFESSOR. 


By A UNIVERSITY LECTURER. 


OnE of the best definitions of a complete and generous 
education, is that it is one which fits a man to perform 
justly, skilfully and magnanimously all his duties, both 
private and public. In modern education there seems to be 
a twofold danger ; we may be allured by a wide but shallow 
culture, or we may fall into the opposite extreme of exag- 
gerated specialisation. 

It would be impossible to compare our present complex 
system of education with that of the ancient Greeks and 
Romans, but there is one great exiom upon. which they 
built their educational structure and which we, in the 
modern days, are perhaps rather prone to neglect. They 
saw, both Greek and Roman, although they acted somewhat 
differently upon the conviction, that character must be 
moulded by personal influence, and in the early systems of 
education of both countries we find this personal influence 
active. Then, as now, the way of knowledge was narrow 
and rough and steep; yet in those days it was not long. 
Then, as now, a great undiscovered country lay beyond it. 
The knowledge of nature, which has given later generations 
of men so marvellous a mastery over her resources, had not 
in those distant days been attained, nor yet even dreamed of. 
There was less hurry in education, it might finish earlier 
than ours, and still involve less pressure, nor was it deemed 
necessary to test the pupil’s proficiency in his work or his 
qualifications for some post or office by constant examination. 

More than anything these ancients believed in oral instruc- 
tion. ‘ Books are a mighty bloodless substitute for life,” 
writes R. L. Stevenson— many a promising engineering 
student fails to find the encourayement he needs, the 
inspiration of the living example of a worker between the 
bloodless covers of a text-book. We have our printed 
editions where they depended upon personal instruction ; we 
rely upon the student’s powers of memory where they de- 
pended upon the master’s power of imparting knowledge. 
We are beginning to hazily realise that sympathy between 
master and student is essential ; the ancient writers on 
education give proof of the quickest insight into the con- 
nection between character and learning. 

The most optimistic among us are at times saddened at 
the present state of chaos in education. The reason is not 
hard to seek ; there is a great absence of definite purpose 
and aim ; of those who are educating and being educated, 
few realise why they are gathered together. Knowledge has 
been increased and the subject matter of instruction in the 
one branch of instruction—electro-technic:—has multiplied, 
and is multiplying with appalling rapidity. A choice in 
our work must be made, but who will guide us? We do 
not wish to become narrowed, but we cannot bear to be left 
behind in the race for knowledge. We still bear the voices 
lifted up in praise and defence of a classical education, 
which, it is urged, is invaluable in disciplining the mind and 
forming a cultured taste. We hear the cry of the greatest 
men of the last decade : “ Study science,” they say, “for 
the hopes of mankind lie in the increase of that knowledge 
of Nature which alone is power.” We have an indefinable 
longing, even the most selfish of us, to do something for our 
fellows, and how greatly we desire to follow this second, and 
to us, more practical voice. And the third voice—small, 
but at times piercing—the voice of poverty, which tells us 
that it would be best to study whatever subject will bring 
us the greatest freedom from money cares. We find that 
life has become more complex and the struggle grows daily 
harder, and the strugglers more numerous. Thus are we 
tempted to feel at enmity with a world which will pay us 
nd for that portion of our personality which is market- 
able. 

The decree has gone out that the great and the small are 
to be examined, and we all bow the knee to the examination 
idol. Our professors da not awaken in their students a 
love of knowledge for its own sake ; they do not even seek 
to make the studies interesting and attractive. For.they 
tell us that the examination is the spur to exertion; they 
hold up the fetish of marks, honours, and emoluments. 


/ 





More and more the professor delegates his duties to his 
underpaid assistants—they hear the voice of poverty, and 
in order to live they must do other things than teach. Less 
and less of his instructors does the student see, and gradually 
he obtains, like Shakespeare’s knight, “a mint of phrases in 
his brain ;” odd clippings from partially understood lectures 
and semi-digested text-books. A recent book on education, 
has on the cover * A view of the interior of a library ;” so 
do we associate education with books. There is a great 
sacrifice of observation to book-learning. Our students 
must be educated individually ; we must develop to the 
utmost, the possibilities of every single man; not pass a 
number of units through a certain proces: in the hope 
that they may retain a superficial polish which will last 
through life. The friction of the world quickly Jays 
bare the baser metal. If the number cf students increases 
so rapidly that it is impossible for the one or two professors 
to see to them individually, you must increase the number 
of your professors. If the lecturers are compelled, for the 
sake of promotion, to do research work, you must so lighten 
their teaching duties that it is not done in the time during 
which students should be instructed in the lecture rooms or 
laboratories. Do not let the individual student suffer, for 
in each one you have the possibilities of a great man, in 
every one the certainty that bis future can be affected by the 
amount of work he does under the immediate supervision 
and advice of an instructor. I think that it is Prof. Perry 
who tells us of the stimulus he obtained through working 
under great masters. I once went into the experimental 
laboratory of Sir Oliver Lodge. and I watched that great 
man testing a new invention. Only for 20 minutes did my 
lesson last ; perhaps, in all, a dozen words were speken. But I 
carried hou e with me that night an impression which will last 
as long as memory ; theideaof the indefinable grandeur of a 
life devoted to the seeking ovt of things new and useful for 
the progress of the age. How I almost envied the skilled 
mechanic who connected up the wires, and who, too, had 
caught the infection of the spirit of discovery. How I 
longed that I might be brave enough to thank this silent 
worker, the genius who had a few days previously enthralled 
an audience of electrical engineers at an Institution meeting, 
and who treated me (a subaltern in the great army of which 
he was general) as a fellow worker and with sympathy. 
How greatly did I desire to ask that I might work and 
watch in that laboratory, even though my duties were never 
more important than connecting wires. There before me 
was the lecture of a life-time, but there were none others 
but the skilled mechanic and myself to profit by it. 

It is sometimes easy to see difficulties, it is always hard to 
overcome them. But we want some system in our university 
education, whereby the student shall see more of and come 
more into personal contact with the professors. 

We want to teach our students at Universities something 
more than what is sufficient to get them through their 
examinations. I saw the greatly lamented and respected 
late secretary to the Institution of Electrical Engineers in 
the metallurgical laboratory with his students. At that 
time he was known to a much smaller circle than latterly, 
but what an influence he had with his men! There is an 
under-manager of a big motor works in the Midlands who 
told me that Mr. McMillan was the man whom he had to thank 
for teaching him perseverance. He will remember that 
word when the metallurgical formulze have become obsolete, 
and his own experience has swamped his early knowledge. 
We lecturers, perhaps, are not held so much in awe by the 
students, for we seem to know them better than the Pro- 
fessors. And we often accidentally overhear our budding 
engineers tell each other that they wished that they saw the 
Professor more often in the laboratories. Yis, it will be 
a bright day for University education when the Councils 
create more professorships and lectureships, so that the 
individual student may receive more direct instruction. 





aad 
— 





LE.E. (Glasgow Section.)—The 1904-5 session is to 
be inaugurated on Friday, October 28th, by the third annual dinner, 
which is to be held at the Grosvenor Restaurant, Gordon Street, 
Glasgow. The general meetings commence on November 8th, when 
Mr. Robert Roberteon, M.I.C.E., the Chairman, will deliver his 
inau.ura. address, ; 
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THE GERMAN ELECTRICAL INDUSTRY. 


Tue question of fresh combinations in the German electrical 
engineering industry has engaged the attenfion of the Berlin 
Stock Exchange. Although the reports on the subject have not 
been confirmed, they may be mentioned as referring to the Allge- 
meine Co. and the Siemens & Halske Co. Another unsubstantiated 
ramour relates to the Helios Electricity Co., of Cologne, whose 
severe competition is unpleasantly experienced by rival works. It 
is now said that in order to obtain influence in the management of 
the Helios Co., its competitors are beginning to buy up the Cologne 
Co.’s shares. It is scarcely necessary to say that both rumours 
possess the element of probability. The shares of the Hagen 
Accumulator Co. have advanced consequent upon the circulation 
of a report concerning the acquisition of a patent for a submarine 
boat, but the directors decline to give any explanation of the rise 
in the quotation. 

The Rheydt Cable Works Co. has succeeded in maintaining for 
1903-4 the prosperity which characterised its trading in the pre- 
ceding financial year. After providing for working expenses and 
writing off £6.770 for depreciation as against £5,273, the net profits 
amount to £17,717, as compared with £12,000 in 1902-3, and a 
dividend has been declared at the rate of 12 per cent., being the 
same rate asa yearago. The share capital is £75,000, £12,500 of 
which only participates in the distribution for the second half of 
the year. The report of the directors states that the works were 
well employed during the year, and asa result of the taking over 
of the firm of A. Hohnholz, of Rheydt, the company now manufac- 
tures all articles in the cable branch. The orders on hand will 
allow of remunerative employment until late in the winter. 

The Rhenish Schuckert Co. for Electrical Industry, of Mannheim, 
shows a decline in the gross profits of £22,760 realised in 1902-3 to 
£18,948 in the past financial year. After meeting expenses and 
providing for depreciation, there remain net profits amounting to 
£7,674 as against £8,460. The dividend on the share capital of 
£112,500, which was increased to 5 per cent. in 1902-3, is again 
reduced to 4 percent. The company’s report states that the turn- 
over diminished owing to the continued unfavourable course of 
business, and orders for installations in large works were especially 
lacking during the year. 

The German Accumulator Works Co., of Weimar, which has a 
nomioal share capital of £75,000, bas issued a belated report for the 
year 1902. It dots not appear that any provision has been made 
for depreciation. The insignificant revenue was exceeded by the 
expenditure, and the final result is shown to be an increase in the 
deficit from £8,595 to £8,718. 

The directors of Kérting’s Electricity Works Co., of Hanover, 
propose to pay a dividend at the rate of 4 per cent. ona share 
capital of £150,000, this comparing with 6 per cent. in 1902-3. 
The East European Telegraph Co., of Berlin, which bas a share 
capital of £50,000, has now for the fourth year been unable to make 
any distribution. 








THE MUNICIPAL 
TRAMWAYS ASSOCIATION CONVENTION. 


(Concluded from page 558.) 


CONDITIONS OF LABOUR ON TRAMWAYS. 


Mz. Baker, general manager of the Birmingham Corporation 
tramway department, presented to the Municipal Tramway Associa- 
tion a valuable statement of the wages and hours of labour, &c., 
existing on 47 municipal tramways. 

There is considerable uniformity in several matters, but there are 
extraordinary exceptions which doubtless are explained by certain 
peculiar local conditions. In Great Yarmouth, for instance, the 
rates of pay are remarkably low, while in London on the L.C.C. 
system they are as remarkably high. 

Oaly 17 per cent. put their motormen on a fixed rate; the 
— more sensibly to our mind, have graduated scales 
of pay. 

In seven instances the minimum is 5d. per hour, in twelve 54d., 
in two 57d., in nine 6d., in one each 64d., 62d., and 7d., while the 
maximum reaches 6d. only in ten cases, 63d. in two, 64d. in nine, 
62d. in four, and 7d, in five. 

Those are the graduations for hourly rates, which are paid by 
about 70 per cent., while about 12 per cent. pay by the day, and 
the remaining 18 per cent, by the week. That is as near as can be 
calculated from the replies as these are sometimes ambiguous. 

The minimum daily rate (always excepting Great Yarmouth) is 4s., 
while the maximum is generally below 5s., although the L.C.C. pay 
6s. 3d. The minimum weekly is 21s, and the maximum 33s. 
(East Ham). 

It is apparent, therefore, that the majority of tramways (we may 
well take these 47 as typical) have decided that payment by the 
hour is the best both for themselves and for their men. It seems strange 
that such large undertakings as Birmingham, Glasgow, L.C.C., and 
Newcastle, still retain the daily rate with all its openings to abuse. 

Holidays for motormen and conductors, where any are granted, 
range from one week on full pay to the hyper-generous “1 day in 
14,” or “Good Friday and Christmas Day,” when probably the car 
service jis suspended. Preferable to this pretence of holiday allow- 
ance is the direct reply “Nil” given by 40 per cent., or the entire 







































































evasion of the question by 12 per cent. We may suppose, there- 
fore, that at least half the municipal tramways do not allow any 
regular holidays, and it may be argued that the labouring classes as 
a whole are not accustomed to receive any more considerate treat- 
ment at the hands of their employers. Nevertheless, we do think 
that a tramway undertaking will lose anything either in efficiency 
or goodwill if a slight yearly respite is given to the arduous duties 
of the real good motormen. Whether the man be good or inferior, 
he should have the option of a holiday at his own expense, the 
length of that holiday being left to the discretion of the man. It 
cannot exceed the length of his purse, and will never be sufficient 
to incommode the working arrangements. If the motorman (or 
other employé) has a good record, part at least of his reward might 
take the form of so many days’ leave with pay. It appears that 28 
per cent. of the tramways in Mr. Baker’s record grant holidays 
varying from 3 to 7 days with pay, but that arrangement savours of 
benevolent extravagance of an undesirable nature, and the tram- 
ways do not get an equivalent return. Taking the employés on the 
traffic staff as a whole, they are sufficiently paid for services ren- 
dered without free gifts of that nature, and, having an eye to future 
demands, we should advise against paid holidays for the lower ranks, 
except by way of a bonus for continued good service as stated above. 

The hours worked by car-crews vary from 54 to 684 (an isolated 
case this latter) per week, and average 59 over the 47 undertakings. 
It has been demonstrated in many instances, that the working 
hours per man per diem need not be spread over more than 12 to 
13 hours, and, although the question relatiag to this ‘‘spread” has 
been misunderstood by many of the managers, a large number 
make the apread for 9 or 10 hours of labour, even less; but some of 
the replies are misleading, a fault which careful analysis shows up 
clearly in the answers to other questions also. 

For instance, several managers appear to spread 8, 9 and 10-hour 
turns over 8, 9 or 10 hours only, but do not allow meals on the cars. 
Of course they have not realised the intention of the question 
respecting the spread of hours of labour. Others again, have 
replied in terms of running hours. We could wish that these and 
other discrepancies had been absent from tables which will be used 
for reference by many. 

Too many managers permit meals on the car. Some, indeed, 
stipulate that they shall be “light,” but we do not observe 
that the regulation of the dimensions of meals is made part 
of the duty of the inspectors on these roads. Perhaps every 
man is provided with a discriminatory schedule. Next year one of 
the light-meal managers should read a paper before the M.T.A. on the 
subject of dietary for motormen and conductors while on duty. 
Whether light or heavy, meals of any kind on the car should be 
forbidden, and the working arrangements should be made to render 
such prohibition effective. 

Fall uniform is provided in most cases, and it would be inter- 
esting to know to what extent uniformed employés are made 
responsible for their free clothes. As these men are saving their 
own clothes for half the year, it would not be inequitable to make 
them pay at least a deposit of a proportion of the value of the 
uniform, which would be forfeitable in the event of neglect or ill- 
usage. 

About 60 per cent. of the systems pay for overtime at ordinary 
rates only. Some pay time and a half on Sundays only or on 
public holidays. 

Promotion is by merit in most cases. 

Thirty per cent. pay bonuses in various ways, but only one, we 
are happy to see, on “highest receipts.” That scheme ought to be 
quite defunct by this time. 

We are surprised to find that over 60 per cent. of the tramways 
give a negative reply under “ Sick or Provident -Fund.” Over 20 
per cent. have clubs controlled by the men. Two out of the 47 
require the men to join some recognised society, while four give 
them the option—there is no mention of compulsion—to enter a 
departmentally controlled society. 

Unless good reasons for exceptional treatment can be produced 
preference should be given to members of respectabie friendly 
societies. That way lies a steady staff. Add a civilised method 
of discipline and common-sense selective tests, and the manager 
with patience and a free hand will find solved many of the eternal 
problems entering into tramway work. 

Conductors’ rates range from 4d. to 6d. per hour, and it is pleasant 
to note that inspectors are being paid better than of old. Perhaps 
when more systems require their inspectors to be “handy men,” 
wages will run higher than 40s. per week—and such a week in 
many cases. Inspectors are not half useful enough at present, and 
one day managers will understand that a small number of intelligent 
men thcroughly trained, and decently paid, gives better results in 
every way thana large number of men with the intelligence of an 
average policeman. 

It is better to be a car-washer in the sheds of the L.O.C. thana 
motorman on other systems. In the provinces cleaners’ wages range 
from 18s, to 28s., but rise to 30s, in London, Anything over 25s. is 
too high, but 30s. is extravagant. 





OVERHEAD EQUIPMENT: NOTES ON ITS CONSTRUCTION 
AND MAINTENANCE. 
By J. M. McExroy, General Manager, Manchester Corporation 
Tramways. 
(Abstract of Paper submitted on Wednesday, 28th ult.) 


Tux great benefits which our tramiwa;s have afforded to the com- 
munity in the sbape of cheap and rapid transit have appea’ed 
strongly to the ‘utilitarianism which characterises our modern civi- 


lisation. 
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By no stretch of the imagination can the overhead equipment be 
considered an embellishment of our towns. But with all the 
objections urged against it, we have been driven on economic and 
other grounds to adopt the overhead system as being the only one 
commercially possible at the present time. 

The general types of construction adopted in this country may be 
divided into two, namely :— 

1. Those adapted for side running trolleys; and (2) those adapted 
for centre running. 

Twenty-six towns have adopted the former and nine the latter 
type, and 10 have adopted both types. Several towns which have 
adopted side running now express their preference for centre run- 
ning lines. 

The reasons in favour of side running as opposed to centre run- 
ning equipment are that :—(1) It is neater in appearance ; (2) it is 
less costly to construct ; (3) it is safer for passengers on the cars; 
(4) it is more easily adapted for running round curves and through 
junctions, &c. 

The reasons in favour of centre running as opposed to side run- 
ning equipment are that :— 

1. It is more flexible, and there is ‘less liability of the trolley 
leaving the wire—in other words, it is more adaptable to the 
reliable and easy running of the cars; (2) the pressure of the trolley 
wheel on the wire need not be so great, and in consequence there is 
less wear and tear. 

The principal reason which has led many towns to adopt centre 
pole construction is, I believe, that it is or can be made more 
artistic than span wire construction. From a practical standpoint 
it is urged that it is not so elastic as span wire, and that the poles 
form an obstruction to the ordinary vehicular traffic. 

On the point of elasticity there can be no two opinions, but on 
the question of obstruction 17 towns report that they consider the 
poles do form an obstruction, and nine towns think otherwise, and, 
in fact, some urge that they tend to regulate the traffic. In very 
wide streets, we bave not found much to complain of in the way of 
obstruction, but in streets 35 to 40 ft. wide the obstruction is apparent 
to those who drive about the streets. 

The size of the trolley wire adopted varies from 0 to 0000. Several 
towns have adopted or experimented with phono-electric wire. It 
appears to be giving good results, but the replies indicate that it 
requires more careful handling during erection than copper wire. It 
is stated also that it has a higher resistance than copper wire. 

The replies to the query as to the adoption of devices for auto- 
matically cutting off the current in case of trolley wires falling 
show that little has been done in this direction, and that nearly all 
the towns depend: solely on the circuit-breakers. In Oldbam 
they have adopted a device described as follows :—“ Insulated 
guard wire connected to rails through a solenoid which trips the 
circuit-breaker in the feeder pillar. An arrangement on the guard 
wire at each arm or span wire to make the guard wire alive if the 
trolley wire drops.” In Leeds they have six poles fitted with 
Hall’s patent mechanical ear, but up to the present these have not 
been operated. In Dundee a bamboo pole and piece of cable is 
carried on each car, to make a “dead earth” in case of emergency. 
In Nottingham they adopted a patent short-circuiting device, which 
gave considerable trouble and had to be discarded. 

The question as to the best method of anchoring section insu- 
lators is one which ought to receive careful consideration. Several 
towns do not anchor their section insulators at all. Many towns, 
principally those with side running systems, anchor vertically by 
suitable attachments to the bracket arms. Very few of those 
who anchor horizontally admit that they form a trap for the 
trolley. 

To maintain the perfect insulation of the trolley line is an 
important matter. Double insulation is resorted to by all the towns 
except three. In Manchester we have adopted triple insulation 
throughout. In Wallasey they are adopting triple on reconstruction 
work, and in East Ham they adopt triple on the part of the line 
exposed to fumes from chemical works. Very few towns appear to 
have experienced any serious trouble owing to the failure of the 
insulation. 

Careful and constant inspection of the line is of paramount import- 
ance if we are to satisfactorily maintain the equipment and to prevent 
accidents. “Nightly,” “daily,” “weekly,” “fortnightly,” “monthly,” 
inspections—these are the replies under this head from the various 
towns. 

There appears to be almost a consensus of opinion in favour of 
the standardisation of poles on the lines suggested by the Engineer- 
ing Standards Committee. 

It is claimed by some of the advocates of centre running trolleys 
that one of their advantages is that less pressure may be used by 
the trolley wheels on the wire. In actual practice we find that for 
side running trolleys the pressure varies from 18 lbs. to 32 Ibs., and 
for centre running trolleys from 16 Ibs. to 25 lbs., although many 
towns with side running trolleys are running at less pressure than 
towns with centre running trolleys. The pressure considerably 
affects the wear and tear of the equipment. 

The type of ear adopted and the method of suspension have a most 
important bearing upon the wear and tear of the equipment. The 
ordinary type of ear which is clipped round the wire and soldered 
is by no means perfect. No matter how well the ears are tapered 
they cause the trolley wheels to “jump” to a greater or lesser 
extent each time they travel under them. The consequence is that 
the wire at the trailing ends of the ears soon begins to show signs of 
wear. It behoves us, therefore, to consider how this defect can be 
remedied. 

The general type of section insulator adopted is the air-gap. 

The wear of the trolley wire is an important matter, and some 
reliable data from the various towns would be valuable. In Liver- 
pool the life of the 0 wire is about five years. In Glasgow the 


00 wire has a life of three years with a service of 24 cars per 
minute. In Dover the reply is: “Portions of the 0 wire taken 
from curves near depét had flattened near ears, and at point of 
greatest wear, instead of a sectional area of ‘082448 aq. in. there 
remained only °054964 sq. in. after four years and two months with 
a six minutes’ servicé and constant shunting operations.” In Oldham 
the wire is wearing flat in the sides at the ends of the ears. In 
Cardiff, where they use 000 wire, they have found the wear very 
great in places, and renewals have taken place. In Burnley the 
experience is:—‘‘No appreciable wear in three years except close 
to section insulators.” The Leeds experience is remarkable. Here 
they use 0000 wire, and on their oldest line, which has been in 
operation over seven years, and on portions of which there is a 
maximum service of 14 minutes, the wear on the wire on straight 
line is imperceptible. The wear on curves is very slight, and will 
not necessitate renewal of the wire for a considerable time yet. In 
Bradford the wear on their 0000 wire is inappreciable. In Black- 
burn the oldest line is five years. They use a 0 wire, and the wear 
on straight track is very slight. In Dundee it is stated that up to 
the present no wear in the trolley wires is noticeable. 

The adoption of motor tower wagons inlieu of horse wagons for 
emergency work is gradually taking place, and they appear to ke 
giving satisfaction. Mr. Hamilton, of Leeds, prefers a motor tower 
wagon for emergency calls for the following reasons:—(1) They can 
reach scene of breakdown more quickly, especially on a long run. 

(2) It deteriorates horses to gallop two or three miles with a load 
approaching two tons, and then stand for a considerable time whilst 
the repairs are being executed. . 

(8) There is always the possibility that, no matter how well 
trained, horses may start suddenly whilst the men are af work on 
the derrick. 

We in Manchester are finding that the atmosphere is seriously 
affecting our span wires, especially in one district where there are a 
number of chemical works. We have used vaseline and several 
so-called “ rust-preventing ” mixtures, but nothing so far has been 
effective. 

In operating a tramway system, it is desirable from a traffic point 
of view that the trolley lines should be worked separately, and this 
appears to be the general practice. In the large cities, however, 
the practice appears to be to work in parallel the lines on the busiest 
routes. 

Fixed trolley heads are in ure in Glasgow, and, I think, in 
Aberdeen. All the other towns, I believe, use the swivelling head. 
The principal objection to the fixed head is that it tends to produce 
greater wear and tear on the overhead work at curves. On the 
other hand, it admits of the adoption of rigid frogs, and that is an 
advantage. The swivelling head has been constructed in a variety 
of forms. For the same gauge of wire the grooves vary consider- 
ably. The make of trolley wheel and the groove adopted have an 
important bearing on the life of the wire, and daily attention ought 
to be given to the examination of the trolley wheels with a view to 
renewing those which have become worn. This has an important 
bearing on the life ofthe overhead equipment. 





ECONOMY IN CONSUMPTION OF CURRENT. 


By P. Fis, General Manager, Dundee City Tramways. 
(Abstract of Paper read on September 27th.) 


Tux author had submitted a number of questions to managers of 
municipal tramways, and embodied the gist of their replies in his 
paper. The first means of economy referred to, lay in accurate 
metering at the power station, where energy was purchased from 
another department. There should be at least three meters in 
series, the average reading being taken as correct. If one meter 
showed a variation of 3 to 5 per cent., it should be taken out and 
recalibrated, after which it would serve to check the others. The 
readings should be supplied to the tramways departments daily, and 
comparisons be made of the consumption of energy and mileage 
run, so that any variation could be noted, and investigations made 
as to the cause. 

Serious losses occurred through the line voltage falling below 
normal, the current increasing to a marked degree. It was suggested 
that the overhead work should be cross-bonded, so as to utilise the 
current-carrying capacity of both wires, and this had been done in 
some cases. The objection was that when a fault arose on one line, 
both lines were put out of service. 

Last year Mr. Spencer (Bradford) pointed out the economy to be 
effected by rapid acceleration. The reports of managers on this 
matter were conflicting. The author had made experiments to 
determine the amount of the saving, and found that with more rapid 
acceleration, a marked economy could be made, but did not suggest 
that the method was desirable in the interests of the equipment or 
the passengers, 

The energy used by different drivers varied widely, and the 
author found that it was of the first importance to have men care- 
fully and thoroughly trained, and well kept up to the mark. 
The system introduced at Blackburn by Mr. Giles provided a 
bonus to the men of 1s. a week for each tenth of a unit per car-mile 
reduction in the energy consumed, thus giving the men a pecuniary 
interest in economy. The employment of inspectors to instruct 
drivers and to check waste was fully justified, and the efficiency of 
the men raised thereby. 

Meters on cars were not entirely satisfactory, buf had been 
adopted on many systems with good results, The drivers were 
more careful, knowing that comparisons could be made between 
the amounts of energy used by them. 

The condition of the rails in foggy weather, and when covered 
with greasy deposit, had a decided influence on the consumption of 
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energy, and it was agreed that to keep the rails in a clean condition 
was highly important. The rails must be cleaned by mechanical 
means or by washing, and the author had adopted a device which 
he first saw in Bradford, by which a continuous flow of water from 
the town mains was used when the rails were greasy. The water 
ran down gradients in the grooves, and the car-wheels sprinkled it 
over the top of the rails, cleaning them thoroughly. Drain connec- 
tions were provided at the lower parts of the city to carry off the 
water to the sewers. 

The energy used on bogie cars exceeded that on single-truck cars 
by about 27 per cent. in one case, and it had been found tbat 
economy was obtained by converting bogie to four-wheel cars. On 
a line with a rise of 255 ft. in 14 miles, a bogie car on maximum 
traction trucks, seating 59 passengers, required almost 40 per cent. 
more energy than a single-track car seating 51 passengers, though 
the line, having many curves, was favourable to the former. It was 
satisfactory to observe that radial trucks with four wheels were 
being introduced. 

Many miscellaneous causes of waste of energy existed, such as bad 
contacts, ill-fitting brakes, poor lubrication, &c. Stopping places 
should be chosen carefully, not on an up-grade or on acurve; if at 
the top of a gradient, the car should stop at a point where it would 
start again without current. 








CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Unfair Competition.’ 


While fully recognising encroachments upon what is 
legitimately electrical work by those engaged in other busi- 
nesses, we cannot agree with your correspondent that electric 
light labours under the “stigma of unreliability,’ or that 
‘the major portion of electrical work is carried out by those 
with other than an electrical knowledge or training.” 
Admittedly the electrical trade is, at the present time, in 
company with most other trades and industries, in a some- 
what depressed state, but we do not see that the position is 
likely to be improved by writing half a column of personal 
abuse to a technical paper, neither do we anticipate much 
benefit from your correspondent’s suggestion that our dirty 
linen should be washed in public through the medium of 
the general Press. If your correspondent makes his pro- 
pogals as a friend of the electrical industry, we can only pray 
that we may be saved from our friends. We cordially echo 
the concluding sentence of your correspondent’s epistle :— 
‘* Let us have some practical suggestions instead.” 


R. J. Nicholson & Co. 
Manchester. 





The Qualifications of an Electrical Engineer. 


Before reading your note regarding the manners and 
customs of the Southwark Council, I had applied for the 
post of electrical engineer ; or, rather, I bad applied for the 
enclosed form on which application is to be made. 

I think this extraordinary list of “ Duties and Conditions 
of Appointment” is worthy of a wider circulation than it 
would obtain among the misguided few who have applied 
for it; and if you are of the same opinion, you are at liberty 
to retain my copy, as I need hardly say that my application 
will not go in. 

Knott Phorjo. 


[The schedule of duties in question requires the engineer 
to take charge of the generating station, plant and mains, 
to prepare specifications for the wiring of consumers’ pre- 
mises and supervise the execution thereof, prepare specifica- 
tions and estimates for all electrical works or extensions of 
the existing plant and supervise the work, and to perform 
the usual routine duties as specified. The engineer must 
devote his whole time to the Council’s business, and receive 
no fees whatever except on behalf of the Council. Finally, 
he must reside within easy reach of the station. ] 





Business Openings in Canada. 


Having been resident in Canada for the past 12 months, 
I have been much struck with the opportunities there are for 





business in mechanical and electrical engineering. It is a 
matter for regret that so many of the contracts go to the 
United States, without any apparent effort on the part of 
British firms to secure them. 

It is a curious thing that, while so many British firms 
maintain agents in Australia, New Zealand, and South Africa, 
very few, if any, have agents in Canada, and I think there 
are equal, if not greater, chances of doing business here in 
Canada, in every branch of electrical work. 

The supply of electric light for Montreal is carried out on 
the overhead system of Gistribution, and there is no doubt that, 
within the near future, the wires will have to go underground. 
I think this would be a great opportunity for some of our big 
cable companies to get a footing in Canada. All things 
being equal, there is no doubt a British firm would get the 
preference. I think, also, that, in all the accessories for 
installation work, British firms could do a large business. 

I have taken the EnecrricaL Rrvrew the whole time | 
have been in Canada, but I note that, whilst you have 
some interesting notes on electrical progress in South Africa, 
Australia, and New Zealand, you seem to leave Canada out 
in the cold. 

Hoping you may find these notes of some interest. 


British Canadian. 
Montreal, Canada, 
Seplember 22nd, 1904. 


[We trust that our British manufacturers will not fail 
to profit by our correspondent’s kindly hint. We have 
no doubt that much might be done towards the improve- 
ment of trade by direct representation on the spot.— 
Eps. E.R. ] 





Curious Effect in a High Pressure Direct Current 
Generator. 


I am obliged to Mr. J. b. Clark for his repty to my note. 
I do not think, however, that he has correctly understood 
the tenor of it. There was no remark made in my letter of 
the glowing of the brushes; on the contrary, it was stated 
that there was sparking—sparking and glowing being two 
different things, or rather effects. Sparking is an inductive 
effect, whereas glowing is usually due to an excessive cur- 
rent. The effect to which I wish to draw attention is an 
apparent building-up of the field due to some armature 
reaction. 

I have since tried to reproduce this effect, but so far with- 
out success, though it will most probably recur under proper 
conditions. 

I have also run the same machines with the brushes dis- 
placed from the no-load position for a considerable time, and 
found no sign of heating or glowing, although the residual 
magnetism was sufficiently strong to produce 30 to 35 volts 
at.the terminals. In this case also there was not much 
difference in the pressure at the terminals, whether the 
brushes were placed at the no-load position or whetlier they 
were advanced 2 in. from that position. 

i. H. P. Morgan. 

Barrow-in- Furness. 





The Value of Education. 


My experience as a day and evening student and lecturer 
in a Scotch technical college is entirely at variance with that 
of your correspondent ‘‘ University Lecturer.” 

If his statement—which I refuse to believe—that “ the 
money wasted on evening technical schools has been almost 
criminally wasted . . . .” be true, then the only conclusion 
I can come to is that the London evening student is a very 
poor specimen of manhood, Day students very often enter 
a technical college or university direct from school. With 
thé average youth, this course results ina sheer waste of 
time and money. He brings to the college his schoolboy 
notions, has no idea of the great value of the subjects he is 
being taught, and, in short, as a rule, is quite unfit to profit 
by the work of the classes. In some cases he has oppor- 
tunities of acquiring a certain amount of skill (?) in con- 
structing electric bells and impossible galvanomieters in the 
college workshop. Happily, the folly of attempting to teach 
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workshop practice in colleges is now being universally recog- 
nised. In my opinion, the proper person to attend day 
classes is the student who has had at least three years’ 
workshop experience, and who has attended evening classes 
during that time for at least three evenings per week. If he 
is unable to pay the more expensive fees for the day classes, 
he will, if he be worth his salt, get one of the bursaries 
which are provided for his special benefit. 

Your correspondent ‘“* Beechwood” states that “ influence 
is a much more important factor than education.” 

With this I entirely disagree. Interest in and love for 
one’s work is the sine qua non. Granted that, success 
is bound to follow. ‘ Beechwood’s” remark that * night 
schools are valuable,” I cordially endorse; and I recently 
heard a well-known educational authority express a decided 
preference for the evening student, as the latter is invariably 
in earnest, and attends the classes solely with the object of 
learning. 

It is the man who skulks during working hours—the 
“come nicht, come ninepence” individual—who derives no 
benefit from evening classes. 

After all is said and done, however, it is possible to make 
too much of this question of technical college instruction. 
The natural and proper place to learn engineering is in the 
workshop and drawing office. The principles underlying the 
methods of the workshop should be learned in the college. 
If one applies for a situation as an engineer, the first question 
asked is not “* What certificates or degrees do you possess?” 
but “What is your experience, and what is your present 
position?” Consequently, my advice to the budding engineer 
is—get as much varied experience as possible, and do not 
spend four or five years at day classes when you can, by 
attending for one, or, at most, two sessions during the day, 
learn the rest by being an 

Evening Student. 





I have read with interest the letter in your valuable paper 
under the headings “The Value of Education” and “ Unfair 
Competition,” and it seems to me that both questions are 
closely connected. 

As I have before pointed out in the ELecrricaL REviEw, 
there is no recognised training in England for an electrical 
engineer, the only necessary qualification being previous 
experience and three recent testimonials, if one may judge 
from the advertisements in the technical papers. 

In France, for instance, to call yourself an engineer you 
must have obtained a diploma at one of these three follow- 
ing Government schools :— 


1. Ecole Polytechnique. Le Génie, Civil, Ponts et 
(Military). Chaussces, Mines, L’ Etat, 
&C, 
2. Ecole Centrale. Ditto 
3. Ecole des Arts et Metiers. Contremaitres, &c. 


In England, one man goes to manufacturing works for 
three years, paying £100 per annum premium, besides 
college training, &c., while another goes to a corporation 
electricity for two years as a pupil (?) without any premium, 
because “Pa” is on the Council. The overcrowding of 
the profession is due to the fact that it is so easy to enter, 
and many men who have failed at other things become elec- 
trical engineers (?) as no exams, have to be passed. 

One institution offers to make an electrical engineer of 
any man in his spare time; no wonder the Council of South- 
wark make satirical remarks about electrical engineers when 
they read of the above offer. 

Why should we not have a similar system of training to 
that adopted by the French? No. 1 is very much the same 
as our Royal Engineers, being military, and so we should 
only have to adopt Nos. 2 and 3, 

I wish, Sir, you would kindly give us your views on the 
subject, as your valuable paper having the largest circula- 
tion among electrical engineers, it would bring the matter 
prominently before them. 

Commonsense, 





“Graduate” is quite correct when he says in his letter to 
the Exxcrrical Review. of September 23rd, 1904, that 





“ After doing a hard day’s work, I could not, with profit. to 
myself, attend evening classes for more than, say, two 


nights a week.” 


No such student should be encouraged to attend science 
or technical evening classes for more than two evenings a 
week, but he should at least spend other three evenings of 
each week at home, in close, hard study, and in doing 
exercises upon those very subjects for which he attends 


lectures. 


Fifty per cent. of evening students who attempt to attend 


lectures for three, four, and even five evenings per week, 
give it up after two or three months of slip-shod work. 

The strong, earnest, steady, plodding evening student, 
who does not attempt too much, but does thoroughly what 
he does attempt, comes to the top in the end without any 
harm to his constitution. Witness the many managers of 
our large industrial and engineering works who are now 
receiving, say, from £400 to £2,000 per annym! How 
very few of these men are “day class” graduates of any 
college or university! The money spent on evening classes 
for such men (as well as for many others who have attained 
less highly paid positions) has been thoroughly well spent. I 
speak from long experience of over 20 years, and after having 
had over 5,000 students in my own classes. 

If a lad desires to attend thoroughly to his daily work and 
finds that his health and circumstances will not stand evening 
classes, then let him go in for “ T’wition by Correspondence,” 
but let it be conducted upon a thoroughly efficient system. 

The worst form of educational cruelty arises from the 
multiplicity and variety of subjects now laid down for 
degree and diploma courses in day classes. Take the follow- 
ing as an actual example of one winter’s “ Diploma second- 
year course in mechanical engineering” for boys who may 
either have yet to begin their apprenticeship, or who have 
had only about six months in a works :—(1) Mathe- 
matics, including algebra. Trigonometry, solid and co- 
ordinate geometry, and the calculus; (2) Fuels and oils ; 
(3) Materials of construction ; (4) Electrical engineering ; 
(5) Thermo-dynamics ; (6) Mechanics, including theory of 
machines and structures with strength of materials; (7) 
Prime movers, including from thermo-dynamics of steam, 
gas, and oil engines to the propulsion of ships, &c.; (8) 
Engineering drawing ; (9) Prime movers laboratory ; (10) 

Mechanics laboratory. 

I have also had many day students, but I always fought 
hard against giving them more than they could comfortably 
and thoroughly master. Nowadays, however, Universities, 
Colleges and Polytechnics seem to vie with each other in 
cramming their engineering students with an activity which 
is bound to do harm, and to disappoint those who afterwards 
employ their graduates and students. 


Andrew Jamieson, 4.Jnst.C.£., Sc. 


16, Rosslyn Terrace, Kelvinside, 
Glasgow, Oclober 4th, 1904. 





Electric Winding. 


With reference to your remarks on my paper on “ Electric 
Winding,” which appeared in your last issue, I shall be 
obliged if you will kindly give me the opportunity to refute 
your remarks, although, perhaps, in an electrical paper, this 
should be hardly necessary. 

I hold no more a brief for electric winding than any other 
electrical engineer, who has an open eye for the application 
of electricity to new purposes, and especially there where it 
seems most wanted. 

Without at present discussing any actual figures, it is 
clear to any electrician who is acquainted with the dynamics 
of the winding engine, that the direct application of steam 
power must be of a most wasteful character, owing to the 
masses to be accelerated at frequent intervals and the inter- 
mediate nature of the work. 

In every branch of power work the application of elec- 
tricity..has been accompanied by a large reduction of the 
coal bill. 

Electric versus steam winding can only be compared, up 
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to a certain point, with electric tramways in a large town 
against steam tramways. If we examine the coal consump- 
tion per car-mile in both cases, the savings on the coal bill 
are very nearly equal to the savings actually obtained in 
winding by electricity. 

A case in point is, perhaps, the Mersey Railway, where 
the figures per train-mile, with steam and electricity, are 
respectively, 30°1ld. and 17°35d, 

I further gave one particular case where, after installing 
an electric winding-engine replacing a fairly modern steam- 
winding engine, the coal consumption (per net H.P.-hour of 
course) was reduced by half. The output was nearly doubled, 
not because the winder was driven by electricity, but because 
of the higher speed and capacity of the electrical-winder for 
about ‘he same cost. The official test-sheets are at your 
disposal. The work was done under guarantee of the coal 
consumption (per H.P.-hour) and output. 

The coal consumption throughout the paper has been 
given per net H.P.-hour on the rope, and, of course, has 
nothing to do with the increased output. 

As you say, the electric winder may have to “ wait on” 
just as the steam winder, but how about the losses in both 
cases ? 

Steam winding engines can be installed with something 
like 40 lbs. of steam per hour per 1.u.P. This means about 
over 50 lbs, per useful H.P. on the rope. 

Electricity can now be generated in a central power 
station, with modern engines or turbines at 12 lbs. per B.H.P., 
for 24 Ibs, of steam per H.P. on the rope or exactly 3, taking 
your own figure. Besides, far from being “ absurd,” it has 
been proved over and over again, in actual practice, a recent 
electrical-winding installation giving 19 lbs. per 11.P.-hour 
on the rope. 

My average figure of 100 lbs. per u.P.-hour on /he rope 
is far from being exaggerated, indeed, 125 lbs. would be a 
better figure. 

At the Institute of Mining Engineers (Manchester) 75 Ibs. 
was stated to be the best result known to one of the members, 
and 200 Ibs. to be a common figure. Besides everyone 
acquainted with the winding at our collieries knows how 
steam is being wasted by stops, overloads, &c. At a dis- 
cussion before the Institute of Mining Engineers at their 
london meeting an average figure of 95 lbs. was given. 

The electrical winding engine may be compared to the 
most modern steam winding plant, and still a saving of coal 
up to 50 per cent. may easily be 





Fearing to take up too much space in your valuable paper, 
I have to bring this letter to.a finish. 
John G. Hooghwinkel. 


Dacre House, 
Victoria Street, 8. W. 


[The comparison must necessarily be made between the 
best steam plant and the best electric plant, whether 
renewals of plant or new pits are in question; economy of 
fuel has no weight with the colliery manager, who burns 
stuff that he cannot sell; and the simple steam winding 
engine does what he wants to his satisfaction. What reason, 
then, has he for installing plant that he does not under- 
stand? Personally, we should rejoice to see electric wind- 
ing plant generally adopted, and the “ sceptical opinion” 
attributed to us is really that of the majority of practical 
mining engineers. 

We trust that Mr. Gerrard’s remarks have been incorrectly 
reported for his own sake.—Eps, E.R. | 


| Qurry.—A correspondent wants to know the address of 
the makers ef Bayley’s Commudine.—Eps, E.R. | 








ZYLBERLAST’S PATENT AUTOMATIC 
TRAMWAY POINTS. 








To overcome the undoubted nuisance of the manual shifting of 
points and frogs at tramway junctions, has been the aim of numerous 
inventors during the past few years, and that their attention is by 
no means misplaced, will be easily realised by those who, through 
force of circumstances, suffer from the frequent delays inseparable 
from the employment of the irresponsible ‘‘ point boy ” at the busy 
junctions of our large tramway systems. In this connection, the 
above automatic point system aims at effectively meeting a long-felt 
want. 

The principal points kept in view in designing the above were :— 
(1) To provide means whereby the tram driver should direct the 
vehicle to the left or to the right-hand track by setting the switch- 
points of the tram lines and also the overhead wires from the plat- 
form of the moving car itself. (2) To have the points as compact 
and simple. (3) To simplify this additional task for the driver by 
placing only one pedal on the platform for both left and right-hand 
side points and by having one normal position for all the points on 
the road, in which normal position they direct the cars always in 
the same direction. (4) To have the points made so that no dirt or 
stones which might get in between them and tbe point box could 
check the reliable working of same. (5) To have the overhead 
switches, in case of an electric trolley traction, brought back to their 
“normal” position independently of the underground points. 
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the electric winding engine would be 
quite so serviceable as the present 
steam plant, can be answered by the Pn 
experience with scores of electric winders 
now being worked, not only in 
Germany, but in America and other 
countries as well, for over 5 years. 

However, the large electric winders 
now being erected in South Wales and 
Scotland will soon tell their own tale. 

At the same time it is refreshing to 
know that practical mining engineers 
do not share the sceptical opinion of the 
editor of the ErzcrricaL REvViEw. 

Mr. J. Gerrard, H.M. Inspector of 
Mines, declared at the meeting of the 
Midland Institute of Mining Engineers 
“that he went over to the Continent quite prejudiced 
against electric winding. He came back with the view 
that winding was the one branch wherein electricity could be 
most successfully used.” 

The question of the expensive buildings (the plant does not 
cost most than a steam winder) at the Zollern Colliery has 
nothing whatever to do with the pro and con of electric winding. 

Finally, you entirely neglect the other advantages of 
electric over steam winding, not to speak of centralisation of 
power in our central power stations. 









































Deraits oF Automatic Tramway PoINTs. 


These features are achieved in the following manner :—The plat- 
forms of the car are each provided with an extra foot pedal, either 
of which, on being depressed by the driver’s foot, actuates a small 
rod or point shifter, fixed on the end of the car, corresponding to the 
foot pedal (see fig. 1). This point shifter falls into the rail groove, 
and sliding along through the depression in the point box, meets an 
inclined horizontal projection on the point tongue, forcing it and 
the tongue on to the other side of the box (see fig. 2). The point 
is returned to its normal position in the following way :—On the 
side of the point box is arranged a small pivoted lid, normally 
standing about 1 in. above the paving level. The shifting of the point 
from its norma! position, causes the lid to lift somewhat higher, and as 
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the car passes along, the rear roller of a couple of such rollers fixed 
under the truck of the car, and arranged to exert pressure only 
when travelling in the required direction, passes over the lid 
depressing it, and returning the tongue in the point box to its 
original position, see fige.1 and 2. It should here be mentioned that, 
with a view to overcoming possible objections to the lid projecting 
above the level of the surrounding road surface, the inventor is 
introducing a further improvement, in which the road surface is 
not interfered with, except during the time when the point is shifted. 

For the purpose of moving the overhead froz, in conjunction 
with the point, the latter is connected by means of a wire which 
passes up the standard and across to the short pivoted switchrail of 
the former (figs. 3 and 4). This pivoted piece is held in its normal 
position by means of the wire connection. When the tension on the 
latter is released the frogis pulled into a further-over position by 
means of a spring. The return motion of the frog or switch does not 
take place until the trolley wheel has passed over it, the frog being 
locked and only released through the action of the trolley wheel in 
passing. 

Special arrangements are provided for effectually cleaning out 
any dirt or stone which may fallinto the point box, and the drain 
box in connection with the latter can be. cleaned out at regular 
intervals. 








THE BRITISH WORKMAN. 


Tuer mind of the British workman, as portrayed by the 
actions of his accredited representatives, presents to ordinary 
thinking men an almost inscrutable problem. Just as the 
winter season is approaching, when it is more important than 
at any other time of the year that employment should be 
found for as many workmen as possible, there are no fewer 
than three important trade disputes in view. 

Fiscal reformers may shout themselves hoarse in the en- 
deavour to prove that trade is leaving this country owing to 
pressure of foreign competition, but so long as the British 
workman, for whom the Protectionist party professes to be so 
solicitous, deliberately throws work away by refusing to 
sacrifice to common sense a few of his prejudices, the Fiscal 
Campaign will fail to convince the country. 

At Palmer’s works at Jarrow-on-Tyne, there is a strike of 
a section of the workmen against time-recording clocks. We 
do not know what is the precise objection to this method of 
time-keeping—a method which haa been in general vogue in 
this country for many years. ‘The real reason is, no doubt, 
that the men must enter and leave the works within a reason- 
able time, and not crawl in in slow procession, dragging out 
the time as much as possible. When men have merely to 
hang up a token or check, or drop a time-board through 
a slot, the time-keeper cannot shut the door so long as the 
men are following each other up, no matter how slowly. In 
the case of time-recording clocks, however, the actual time 
at which a man enters the works is recorded, so that it is 
possible to penalise those who enter Jate—that is to say, 
about two minutes after the whistle has blown. 

Another objection is possibly due to the fact that clocks 
may be put not only at the works gates, but in the shops. 
This has the effect of making the men return direct to 
their respective shops, and not loiter about the works after 
having recorded their time at the gates. The aggregate 
loss of time of many hundreds, or thousands, of workmen 
from this cause, may, obviously, be a very corsiderable item, 
and mean a serious monetary loss to a works owner in the 
course of a year. 

Whatever the cause of the strike may be, the immediate 
result has been the loss of orders of considerable value both 
for shipbuilding and boilers to the works in question, and 
the consequent loss in wages to the men themselves whilst 
out on strike. 

Another of the disputes we have in mind is that at 
Yarrow’s Yard, which, whilst not resulting in a lock-out or 
strike of men, is said to have had the effect of transferring an 
order worth upwards of a quarter of a million pounds from 
this country to Austria, There appear to be several versions 
of the matter ; according to one of them, Messrs, Yarrow had 
accepted orders to build a certain number of torpedo boats, 
the time limit imposed rendering it necessary to do part of 
the work on night shift. The price of the contract, how- 
ever, did not allow of the payment of time-and-half rates, 
which is the prevailing practice in some London works. 
Time and a quarter was offered to the men, which is quite 
the customary rate of pay for night shifts in the provinces. 
This the men refused, knowing it was the only condition on 








which the work could be economically carried out, 
and that the rejection of the terms meant the transference 
of the work from the Thames to some other place. Messrs, 
Yarrow are said to have sublet the work to a foreign firm, 
and it might be argued by some that if it were merely a ques- 
tion of the difference between time and a quarter and time 
and a half rates for the night shift, the work could have been 
sublet to some other shipbuilding firm, say, on the Tyne or 
Clyde, where the lower rates are in vogue. It would, cer- 
tainly, appear on the face of it that this was a case in which 
members of the Employers’ Federation should have stood by 
each other. Surely, if the Federation is worth anything at 
all, here was a case in which its value might have been 
demonstrated. 

We are not concerned, at the moment, with the question 
as to why London workers should get time and a half for 
night work, and country workers time and a quarter, but it 
would, at any rate, have been very interesting to learn 
whether the Trades Unions would have prevented any other 
yard carrying out the work had Messrs. Yarrow been so 
inclined. To have raised any objection would have, of 
course, proved that the Trades Unions would rather see the 
work go abroad than allow English manufacturers to carry 
out the work profitably to themselves, although employing 
English workmen and paying the standard rate of wages 
current in the district in which the work wasdone. We are 
quite prepared to believe that had the work been transferred 
to a shipyard in another district, the Trades Unions officials 
would have called the men out rather than permit it to be 
done. 

The third dispute to which we refer above, although it is 
perhaps a little premature to call it a dispute as yet, is the 
attitude of the Engineering and Shipbuilding Trades Federa- 
tion towards the premium system of payment. A committee 
of the above Federation has issued a report in which the 
premium system is condemned in the following terms :— 
‘The premium system bas absolutely nothing to recommend 
it; it is an adaptation of the most pernicious and degrading 
condition of employment in modern industrial history—the 
task-work system ; it creates jealousy and ill-feeling in the 
workshop, and is the cause of endless bickering and mis- 
understanding, owing to the complicated and _ intricate 
character of the calculations involved in many of the systems. 
It has been the cause of more men being discharged than 
any strike which has ever taken place in the history of the 
engineering or shipbuilding trades, and it will have the effect 
of keeping men, whose waning physical powers unfit them 
for the closest and hardest labour, from obtaining employ- 
ment, except when trade is at its busiest.” This it will be 
admitted is a scathing impeachment, but the violent language 
employed renders the report unconvincing. The premium 
system has on every hand worked very well, and is liked 
by the men. It is a system which, whilst it ensures 
the workman getting his regular rate of pay, gives 
him a chance of increasing his earnings, and at the same 
time benefits the masters by securing an increased output 
per man. It seems to be an ingrained principle in the 
minds of some of the labour leaders that any system which 
is of benefit to the employers must necessarily be a bad one 

for the men, and is therefore to be fought. There appears 
to be no idea of acommunity of interests between employers 
and employed, and that what benefits one, ought to act bene- 
ficially on the other. The fact that the premium system 
has in some shops been adopted at the men’s own request is 
a sufficient disproof of the statement that the system has 
absolutely nothing to recommend it. It is a very certain 
thing that men would not ask for a system which they did 
not consider to be beneficial to themselves. 

Apart from these matters which have brought the work- 
ing man problem again to the front, the papers and 
magazines lately have been devoting considerable attention 
to the working class. In the current issue of the National 
Review the Rev. R. J. Campbell is pretty severe on the 
British workman. In the course of this article he says 
that “ Two-thirds of the national drink bill is incurred by 
the working man, and his keenest struggles are for shorter 
hours and higher wages, but not that he may employ them 
for higher ends; he has comparatively little aspiration or 
ambition. Conscientiousness is a virtue conspicuous by its 
rarity,” and soon. The desire for shorter hours and higher 
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wages is not peculiar, however, to the working man; we are 
all striving after these ends. Whilst we have no parti- 
cular love for the principles of Mr. Keir Hardie, we 
think that there is considerable truth in his reply to Mr. 
Campbell’s article. If, as he pointed out, the working classes 
formed seven-tenths of the entire nation, it would not be at 
all surprising that they should be credited with two-thirds 
of the national drink bill. As a class they are probably 
neither much better nor worse than any other. There is 
no doubt, also, as Mr. George Barnes, secretary of the 
Amalgamated Society of Engineers, points out in the 
Weekly Dispatch, that the workman is more concerned with 
his rate of wages than with questions of profit, foreign 
competition, works management, and the like. There is 
sometimes a tendency in discussions on industrial affairs to 
argue that the working man ought to enter into all these 
questions, whereas the very people who preach this would be 
the strongest opponents of any attempt on his part to do so. 
What the individual working man does, and is quite right in 
doing, is to get the best return he can for his services, and 
he knows that he can do this better on a premium system 
of payment than on the ordinary time rates. Left to him- 
self, we should have very few disputes about wages ; but the 
present position of Trades Unionism is so strong that the 
workman is practically tied hand and foot, and must follow 
the dictates of officials who gain rather than lose by trade 
disputes and strikes. 








BUSINESS NOTES. 


Electrical Wares Exported. 
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Self-Winding Electrical Clock.—A simple and 
ingenious electrically-operated clock is being put on the market by 
the Self-Winding Clock Syndicate, of 27, Audrey House, Ely 
Place, H.C. It is constructed to work with acouple of dry cells fixed 
in the clock case. The self-winding is actuated by an electro-magnet 
between the poles of which an armature is centrally pivoted so that it 
can oscillate through a small angle; to this a pawl is attached for 
engaging a ratchet wheel connected with the gear train of the clock. 
A spiral spring, in tension, is connected to one arm of the armature, 
and its function is to slowly swing the armature out of line with 
the magnet poles, and thus drive the clock. By means of a small 
contact maker which also oscillates with the armature, the elec- 
trical circuit between the cells and electro-magnets is closed for a 
fraction of a second, the armature being drawn into line with the 
magnet, against the tension of the spring, and this action is repeated 
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about every 8 minutes. To ensure continuity during the brief 
interval when the armature is being drawn into line with the poles, 
the clock movement is driven by a second small spring, which is 
put in tension by the movement of the armature itself. The clock 
movement can be regulated either by balance wheel or pendulum. 
The following is from the official report of the Physico-Technical 
Imperial Institution, Section II., of Berlin, April 5th, 1903 :—(1) 
The amount of electricity taken at each contact was 0°017 ampere- 
second; (2) Time between two contacts—(a) February 13th, 1902, 
6 minutes; (5) March 16th, 1903, 4 minutes 48 seconds. The 
clock had been watched and proved by the Official Institution for 
13 months, and had not stopped during that period; (3) The 
pressure of each of the cells had sunk during the 13 months from 
1°52 to 1°46 volts. The clock can also be made to strike the hours, 
&c., the necessary power being supplied by a second spring which 
is wound up by the movement itself whilst running, or can be 
worked by a similar self-winding movement manipulating the 
striker only in the same way. The main spring, which works on 
the armature, is a novelty in clock construction, being spiral, and 
in consequence, it does not lose its elasticity as rapidly as the 
usual type ; its extension is very slight compared with its length, 
and by a simple turn of the screw at the bottom it can be regulated 
to a high degree of accuracy. 


The Hardie-Thompson Water-Tube Boiler — Imagine 
a Yarrow boiler with the lower drums removed, and the remainder 
will bear a close resemblance to the Hardie-Thompson boiler. It 
consists of a single upper steam drum from which project radially 
two banks of tubes of seven rows each. The firegrate occupies 
the lower space between the two inner rows of each bank. The 
tubes are round ended, and are screwed into the boiler shell. They 
might be Field tubes, but circulation is secured by a different 
method. A bent flat longitudinal diaphragm is placed in each tube, 
dividing it into two longitudinal half diametrical passages. Steam 
escapes from the side nearest the fire by way of the spaces at the 
edges of the diaphragm, and the other side of the tube further from 
the fire becomes the up-comer. Every tube acts independently, 
and it is claimed that the boiler will stand the roughest usage. We 
see no reason why it should not. It is decidedly a novel boiler, is abso- 
lutely free from unequal expansion stresses, and appears to possess 
such qualities as ease of accessibility and repair. Every tube can be 
removed alone; there need be no other tubes removed to get ata 
faulty tube. It is a boiler that ought to be given a chance, for it 
comes with somewhat of a shock to disabuse one’s mind of the growing 
impression that the last thing possible had been designed in water- 
tube boilers, and here is quite a novel departure. The boiler should 
be very easy of transport. 
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Insulated Spanners.—Messrs. J. G. Statter & Co., of 
Birmingham, are bringing out a complete set of insulated spanners, 
a group of which is shown in the accompanying photograph. 
These spanners are stocked in all sizes from ;{,in. to lin. for 
hexagon nuts, and also certain sizes for square nuts, the latter being 
specially useful for switchboard plugs. They are already used by 
several central station engineers. The special feature of these box 
spanners is that the stalk is hollow. Though insulated box spanners 
have been produced before, we believe that they have been made 





Group or INSULATED SPANNERS. 


with solid stalks, so that they cannot be used on nine out of 10 of 
the nuts on the back of a switchboard, for the reason that the cur- 
rent-carrying rod is hardly ever cut off flush ; on the contrary, it is 
very rightly allowed to stand out a little way, in case a further con- 
nection may be required to be made to it. In the Statter box 
spanners the tail of the rod is accommodated in the hollow stalk, 
and a nut may be screwed down on a rod, which has a stalk pro- 
jecting as much as 6 in. beyond the nut. 


Edey v. Smith.—In the City of London Court, on 
Wednesday last week, before his Honour Judge Rentoul, K.C., an 
acticn was brought by Mr. F. G. Edey, trading as F. G. Edey and 
Co., electrical engineers, 29, Ludyate Hill, against Mr. F. H. Smith, 
trading as Smith & Co., of Beaufort Street, King’s Road, Chelsea, 
for £76 for work done and material supplied for electric lighting 
at certain flats. Mr. Shearman Turner appeared for ‘the plaintiff 
and Mr. Abinger for the defendant. It seemed that defendant was 
building certain flats in Chelsea, and he entrusted to the plaintiff 
the contract for supplying the wiring tor electric lighting and the 
electric bells. The plaintiff’s case was that he hed done the work 
thoroughly satisfactorily, although he admitted he had been unable 
to complete it. This, he said, was because the defendant stopped 
the work. The defendant's case was that the plaintiff agreed to 
give three months’ credit, which had;not expired. Further, it was 
said that the plaintiff had refused to complete his contract, and 
that the work was so badly done that the defendant could not ask 
for any payment of it from the Chelsea Electric Lighting Co., who 
were to approve of it. The electric bells which the plaintiff had 
put up would not ring. No local authority would supply electricity 
to the flats in consequence of there being no fuses put in by the 
plaintiff. That made a constant danger of short circuit which 
might cause the houses to be set on fire. The plaintiff declared 
that the bells would ring, and that the electric wiring had all 
been carried out satisfactorily. A large body of evidence 
was in Court, and Judge Rentoul said if he heard the case out his 
decision would be a great deal at random. It would be a leap 
in the dark, and it would probably depend upon which of the 
expert witnesses swore the most or the best. In the end he 
adjourned the case, hoping the parties would settle it between 
themselves as business men. If not he would sit specially and hear 
all the experts. 


Catalogues and Lists—Messrs. Cunuirrr & Croom, 
Lrp., of Broughton Ironworks, Manchester, have issued a supple- 
mentary illustrated list of brass finishers’ machine tools for electrical 
engineers and others. 

‘A new card of prices of electric motors has come to hand from 
Messrs. Courtine Bros., Lrp., of Derby. 

A circular of Hawley’s worm-reducing gears for electric drives 
has been sent out by Messrs. James Hawxey, Lrp., of Derby Works, 
Carruthers Street, Liverpool. The Hawley gearsare claimed to give 
a higher efficiency than the ordinary style of worm drive because 
of the adoption of multiple threads of high angle ; the continuous 
and automatic lubrication on the screw and bearings; by arranging 
forthe end thrust of worm to be taken by steel ball bearings; and 
by direct coupling to motor spindle. The worm box is oil-tight, and 
the worm bearings are fitted with oil lubricating rings; by this 
means perfect lubrication is ensured, and all dust and foreign matter 
are excluded. Itis claimed to work noiselessly. It is stated that any 
degree of reduction can be obtained, within moderate range, by 
double, treble, or higher angle threads. 

Pamphlet No. 174 issued by the British THomson-Hovston Co., 
Lrp., describes and illustrates with half-tones and diagrams, their 
motor-starting rheostats. No. 173 is devoted to their field 
rheostats. ‘ 

Two new lists which have just been issued from the works of 
Messrs. Ferranti, Lrp., at Hollinwood, give illustrated par- 
ticulars of their alternating reverse-cnrrent time limit relay for 












automatic switches, and their edgewise type of moving coil instru- 
ments for continuous currents. 

A circular relating to electric heating apparatus, the electro- 
caloriser for heating liquids, foot warmers, &c., has been received 
from the Usines du Pied-Selle, of Fumay (Ardennes). 

Messzs. J. Butter & Co., of’ Victoria Iron Works, Halifax, have 
just issued from the press a special catalogue of their electrically- 
driven machine tools. This is a department of which they have for 
some time past made a special study, and in this catalogue they put 
forward a few typical illustrations of some of their motor-driven 
high speed wheel lathes, self-contained planing machines, double- 
geared gap lathes, radial drilling, boring, shaping, and screwing 
machines, plate-bending rolls, and so on. Those of our readers who 
are specially concerned with the electric driving progress now 
taking place ought to be in possession of a copy of this excellent 
catalogue. 

From Messrs. GREEN & BouLpiINnG, of 28, New Bridge Street, 
E.C., we have received a strongly-bound illustrated catalogue of 
some 300 odd pages, detailing a great variety of steam gauges, safety 
valves, relief valves, steam engine indicators, lubricators, test 
pumps, and a host of general steam engine and boiler appliances, 
which are made by the Star Brass Manufacturing Co., of Boston, 
U.S.A. 

The A.BE.G. Forsicn Department, 125, Charing Cross Road, 
W.C., has brought out a set of lists of its various lines of electrical 
plant and machinery in a special containing case, which permits of 
new lists being bound in as they are published. The lists, which are 
similar to those issued by the A.E.G. Electrical Co., of South Africa, 
Ltd., contain specification and tabulated matter stating types, 
capacities, weights, prices, &c., of large continuous current generators 
and motors, large polyphase generators, small dynamos and motor- 
generators, large polyphase induction motors (40 to 2,000 H.P.), single 
and three-plase transformers (up to 30,000 volts), high-speed poly- 
phase and single-phase generators, small polyphase and single- 
phase induction motors with short circuited or with slip ring rotors. A 
conversion table from metric to English measurement, and vice versi, 
is sandwiched in here, and is followed by auseful illustrated pamphlet 
on the subject of electric driving in weaving factories. Still more 
lists come up to the rear, dealing with prices of incandescent lamps, 
electrical equipments for rolling mills, and oil-cooled transformers, 
It will thus be seen that together they form an excellent collection 
of English lists of A.E.G. electrical plant. They are got up in first 
class atyle, of convenient size, and abound in good illustrations of 
half-tone and diagrammatic descriptions. 

Messzs. Matuer & Pratt, Lrp., of Manchester, have just brought 
out a third edition of their catalogue of multipolar dynamos. 
Specification details ar2 followed with tables of capacities, speeds, 
and prices of machines of 110, 220, 440 and 550 volts. Tables of 
dimensions and weights are placed at the end of the pamphlet, 
which is got up in the firm’s usual neat and finely illustrated style. 

Messrs. GrerpeL & Lanew have sent us two leaflets illustrating a 
line of manufactures which they are just placing upon the English 
market. They comprise solenoid-controlled motor-starters of all 
descriptions, suitable for operating motors working well-pumps, air 
compressors, hydraulic accumulators, and the like. There is also an 
interesting and novel arrangement of pressure regulator, by means 

of which a motor can be started and stopped automatically accord- 
ing to the pressure in an enclosed tank. The operation is carried 
out by means of a contact diaphragm maker and breaker, which 
excites or de-energises the operating eolenoid of the firm’s standard 
solenoid starter. The other list gives particulars of electric lift 
controllers. The makers have fitted upwards of 200 separate instal- 
lations with the Schureman controllers. Two patterns of controllers 
are made, one for ordinary goods hoists, and the other for the best 
class of passenger elevator work. In each the design is such that 
the fewest possible number of parts is used consistent with 
efficiency and purely automatic working. 

The GpneERaL Exectric Co., Lrp., have issued a new list 
(No. X 1,060) of main switches, cut-outs, house service fuses, &c. 
Various improvements have been made from time to time chiefly to 
keep pace with the increasing demand for high voltage fittings, 
necessitating the re-designing of apparatus to comply with the Board 
of Trade requirements. In main switches several illustrations are 
given of “Peel” and “ Adelphi” switches for switchboard work. 
The long break is rapid in its action, and is arranged to allow 
of both contacts being broken simultaneously. The “ Peel ” switches 
are listed from 30 up to 1,000 amperes, either single, double, or triple- 
pole, and are supplied with or without cut-out terminals. The 
change-over type range from 30 to 800 amperes, and are not provided 
with fuse terminals. Both types are constructed with strong 
dividing pieces of insulating material between the poles. 
Carbon breaks are fitted to any switch where desired. A 
new type of “Adelphi” switch has been specially designed 
to meet the requirements of motor work. It is mounted 
in a strong cast-iron case with removable iron cover, which 
is plainly marked with “on” and “off” positions. Two 
types of multiple switches are shown, viz., radial and rectangular, 
for regulating accumulator circuits and main resistances. The radial 
type is provided with a hand wheel. The rectangular type is con- 
structed with travelling contact brushes, which allow of uniform 
and smooth regulation from one contact to another. Shunt resist- 
ance regulating switches are also shown, and several types of house 
service fuses and main cut-outs. Amongst these is the ‘“‘ Concentric,” 
for use on circuits where this system is in vogue. The “ Pedestal” 
type of cut-out is designed to ensure perfect and easy access for 
replacement of fuses, and has a clearance of 1 in. between the con- 
ducting parts and the frame, which is of cast-iron with hinged cover. 
The terminals are mounted on porcelaia and can be supplied to take 
‘*Mordey” fuses. Two examples of main switchboard fuses are 
illustrated, viz, jthe ‘Bobbin ” and “ Arch” type. These consist of 
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the well-known hollow china tube, with a lining of a patent fireproof 
composition. The fuse wires are clamped to solid gun-metal 
collars firmly fixed to the ends of the tube. Hither type can be 
arranged to take a “‘ Mordey ” fuse in parallel. They are intended 
for circuits up to 500 volts, and are made to carry from 50 to 
400 amperes. Illustrations are also given of the “ Partridge ” high- 
pressure fuse (10,000 volts), and several voltmeter switches and 
ammeter plugs. We understand that special care has been given 
to the quality of the slate used, it being of the best obtainable, 
without metallic veins and heavily enamelled. 


Dissolutions and Liquidations.—By order of the 
Court, meetings of the unsecured creditors and contributories of the 
Lanchester Engine Co. to consider a scheme of arrangement, are to 
be held on October 11th at Birmingham. The scheme may be 
perused at the offices of the solicitors to the liquidator (Pinsent and 
Co., 6, Bennett’s Hill, Birmingham). 

The London Electrical Syndicate, Ltd., is winding up volun- 
tarily, with Mr. G. Pearson, of 196, Abbott Road, Poplar, as liqui- 
dator. A newcompany is to be formed with the same title as the 
old. 

The Electrical Indicator Syndicate is winding up voluntarily, 
with Mr. Henry Breeze, 75, Aberdeen Road, Highbury Park, N., as 
liquidator. 

A meeting of the Clayton Engineering and Electrical Construc- 
tion Co. will be held at the Grand Hotel, Manchester, on November 
4th, to hear an account of the winding up from Mr. M. Whiteley, 
the liquidator. 

Messrs. A. C. Barfield, C. H. Offord and F. C. Wilson (Offord, 
Wilson & Barfield, electrical engineers, Woodcock Street, Birming- 
ham), have dissolved partnership, so far as regards A. C. Barfield. 
Debts will be attended to by the remaining partners. 

On September Ist, Mr. Percy Mason, 64, Gresham Street, E.C., 
was appointed liquidator, witha committee of inspection, of Shippey 
Bros., King Street, Cheapside. 

The partnership of the firm of Sutherland & Marcuson is dissolved 
as from September 30th, 1904, Mr. M. Sutherland having retired 
from the business and assigned his entire interest therein to Mr. 
Marcuson, by whom it will now be carried on under the style 
of “ E. Marcuson.” 

A meeting of the Renewable Electric Lamp Co., Ltd., is to be 
held at 12, St. John’s Lane, Liverpool, on November 5th, to hear an 
account of the winding-up from the liquidator, Mr. D. L. 
Chalmers. 

A meeting of the Electric Extension Co., Ltd., for a like ipurpose 
is to be held at the same address on the same date. Mr. C. E. 
Ruckley is liquidator. . 

Messrs. W. Fielder and F. H. Rees (Fielder & Rees, electrical 
engineers, Maidenhead Court, Aldersgate Street, E.C.) have 
dissolved partnership. Mr. Rees will continue the business under 
the old style. 

We have received the following letter respecting a notice in the 
last issue of the ELEcTRIcaL REvIEW:— 

“Under the heading of ‘ Dissolutions and Liquidations’ on page 
536 of your current issue, we see that you state that the Bath 
Electric Manufacturing Co., Ltd., is winding up voluntarily for pur- 
poses of amalgamation with H.V. Kramer & Co., Ltd., of Bath, and 
Mesers. Drewett & Hood, of Bristol. As this matter has entirely 
fallen through, we shall be glad if you will kindly state in your next 
issue that we, Drewett & Hood, have no connection whatever with 
either of the above-mentioned firms, and that our business will be 
carried on at 26, Bath Street, Bristol, and 180, Fleet Street, London, 
as before; Mr. H. Drewett and Mr. T. Hood, being sole proprietors. 
—Druwert & Hoop, H. Drewett, partner,” 

Our authority for the statement was a notice which appeared 
in the London Gazette for September 23rd, signed, ‘‘H. V. Kramer, 
liquidator.” The matter has presumably fallen through since the 
filing of this notice. 


Trinidite Bitumen.—The British Electrical Trade 
Supply and Bitumen Co., of 20, Bucklersbury, London, E.C., 
inform us that they have made arrangements with Messrs. Rumney 
and Rumney, 39, Victoria Street, Westminster, 8.W., who will in 
future act as their agents for the sale of ‘“Trinidite” brand refined 
Trinidad bitumen and box compound, and also for bitumen boilers, 
and other materials supplied by the firm for solid system cable 
work, &c. 


Book Notices.—7Zhe Story of Wireless Telegraphy. By 
A. T. Story. London: George Newnes. 1904. Price 1s.—The 
author commences by reviewing briefly the various attempts which 
were made, in the early days of electric telegraphs, to transmit 
messages without wires (but not without conductors), the earliest 
of which were those of Prof. ©. A. Steinheil, of Munich, in 1838, 
and Prof. 8. F. B. Morse, in 1842; a surprising number of experi- 
ments were made by different persons, some of which indicate that 
the experimenters were in possession of ideas far in advance of their 
times. The most successful of these depended upon the principle 
of electro-magnetic induction, and were therefore limited in range 
to comparatively short distances. Almost half the book is devoted 
to the description of such methods, which culminated in the develop- 
ment of wireless communication of this nature by Sir W. H. Preece 
and his assistants. Hertz, of course, receives due credit for his 
marvellous researches, based upon Maxwell’s theories, and the 
introduction of the spark-gap, which sharply distinguishes the later 
systems of wireless telegraphy from those referred to above. The 
discovery of the coherer is attributed to Prof. Hughes, who, in 1879, 
practically anticipated not only this, but even much of Hertz’s 
work. Unfortunately Hughes was discouraged by Prof. G. Stokes, 
who ascribed his successful wireless telegraphy to electro-magnetic 









induction, and he refrained from publishing an account of his work. 
Branly, Lodge, Righi, Popoff, and others, receive due honour for 
their pioneer work, while Marconi is credited with the combination 
of the different appliances thus made ready to his hand into a com- 
plete working system, and their improvement in detail. The 
inventions of Slaby, Braun, de Forest, Fessenden, and others, are all 
dealt with more or less fully. The author is to be congratulated 
upon the very clear and entertaining style in which this little book 
is written, and upon the even-handed justice with which he 
impartially weighs the claims of rival inventors to priority. Like 
the incandescent lamp, the wireless telegraph is not the work of any 
one man, but is the fruit of many men’s labours. The text and 
illustrations of the book are likewise creditable to the publisher. 

Centrifugal Pumps, Turbines and Water Motors. By C. H. Innes, 
M.A. 4th edition. Manchester: Technical Publishing Co. 1904. 
Price 48. 6d. net.—This work is designed especially for the use of 
engineers, and includes a treatise on the theory and practice of 
hydraulics. It isgenerally well up to date, though only the Parsons 
type is described in the chapter on the “Steam Turbine.” The 
chapters on hydraulic theory are clearly written and well furnished 
with worked examples; moreover, they are interspersed between 
chapters on the actual apparatus embodying the principles dis- 
cussed, a method of administration of theory “in small doses,” to 
quote the author, which he has always found to be the best. 
Numerous illustrations are provided, and though some of these are 
not remarkable for their clearness, they serve very well to indicate 
the constructional details and mode of operation of the machines to 
which they relate. Ventilating fans are included in the scope of, 
the work, as, owing to the very slight difference of pressure on the 
two sides of the fan, the air acts practically as if it were incom- 
pressible, and the principles involved are the same as in the case of 
the centrifugal pump. Descriptions of important installations of 
the various types of machinery dealt with are given. The volume 
is well worthy of a place in the well-known series of technical 
hand-books issued by the publishers, and should prove very useful 
to practical engineers. 

The International Telegraph Convention and Service Regulations.— 
1903 Revision—London: Electrician Printing and Publishing 
Co. 68. net.—This is the authorised English translation, and 
as we have already expressed our views on the pronounceable 
10-letter code word subject at various times, which was the most 
important question settled by the Conference, the necessity for 
further review becomes unnecessary. We are, however, led to 
ask whether the demand of the present day is satisfied with the 
Convention as it stands. Cable enterprise had not reached its 
present extent when the first Convention was published, and the 
wording yet shows that the power is entirely in the hands of 
States, which decide upon rules affecting interests of Companies 
(with no power, as they cannot vote) beneficially or otherwise. 
There are many debateable points with regard to the extension 
of the Convention, such as the protection or destruction of cables 
in war time, and it is also an open point whether an “ arbitration ” 
(and perhaps “ penalty ”) clause could not usefully be added, as there 
appears to be no legal obligation for adherence to rules agreed to 
by the Governments, which have been suggested to them in some 
cases by companies who have signified their adherence officially or 
unofficially. As the Convention stands, any State (or Company) may 
observe, ignore it or withdraw; and a denunciation by a State as 
provided for by Article 20, nowadays, cannot but disturb, to some 
extent, the interests of other States or Companies. It would, there- 
fore appear that all Countries and Companies should adhere if the 
best results are to be obtained, and there is no doubt that this and a 
strong Convention would secure them. 

Handy Electrical Dictionary. By W. L. Weber. London: The 
Drake Book Agency.—This little book, according to the author, is 
“so clear and lucid in its definitions, and so comprehensive in its 
scope .... that it is not only an indispensable guide to the elec- 
trician ... . but it isa work of the highest order of educational 
merit ....” Much more of the same order is found in the 
preface, and if it were justified by the contents, the work would be 
precious indeed. Unfortunately the “definitions” are too often 
merely approximate synonyms, and where real definitions are 
attempted they are generally meaningless. Forexample: “Composite 
Dynamo.—A dynamo of compound winding.” “ Cycle.—Events 
following in succession, recurring periodically, the reckoning of 
periodicity being taken from any moment of interruption to the 
next moment of occurrence.” ‘ White Heat.—That temperature 
of a heated body at which it glows with a white heat.” ‘“ Kick.— 
A recoil.” “Track Bond.—Railbond.” “Clutch for Arc Lamps.— 
A form of clutch for arc lamps to hold carbons.” 

We fail to see how such a work can be of use to anyone. 





“Lois Fondamentales de l’Electrochimie.” By P. Th. Muller. 


Paris: Gauthier-Villars. Fr. 2.50 and Fr. 3. 

“ Fortschritte der Elektrotechnik.” Edited by Dr. Karl Strecker. 
Siebzenater Jahrgang. Berlin: Julius Springer. M. 11. 

“Science Abstracts,” Sections A—Physics; B—Electrical Engi- 
gineering. September 26th, 1904. London: KE. & F. N. Spon, 
1s. 6d. each. 

“The Electric Furnaces.” By Henri Moissan. Translated by 
A.T. de Mouilpied, B.Sc. London: Edward Arnold. 10s. 6d. net. 

“ Reflections Suggested by the New Theory of Matter,” being 
the Presidental address before the B.A. for the Advancement of 
Science, 1904, by the Rt. Hon. Arthur J. Balfour, M.P. London: 
Longmans, Green & Co. 1s. net. 

“Electric Lighting for the Inexpericaced.” By Hubert Walter. 
London: Edward Arnold. 2s. net. 


(Continued on page 583.) 
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SOUTH LANCASHIRE TRAMWAYS. 


THE development of electric traction in this country has 
followed a course differing widely from that pursued in all 
other countries. Elsewhere, the matter has remained almost 
wholly in the hands of private undertakers, who, in virtue of 
ie their freedom from local and parochial limitations, have been 
i able to embrace within the field of their operations not 
merely single cities, but whole groups of towns and villages, 
in many cases widely ‘separated’ from one another. The 
advantages of such wide-spreading and homogeneous systems, 
whose organisation and management are concentrated in the 
hands of a single administrative staff, whose tracks are laid toa 
uniform gauge, and whose rolling stock is free to travel over 
any and every route at will, regardless of the utterly irre- 
levant and—from a business standpoint—meaningless 
boundaries of local authorities, need no demonstration to 
even the merest tyro in tramway matters. 

In the United Kingdom, however, thanks to the passion 
for “keeping things in our own hands”. which seems 
invariably to seize the average municipal representative, the 
favourable conditions outlined above have rarely been allowed’ 
to prevail. _ More often we. find.each small community pro- 
vided with its own small tramway system, designed not so 
much—if at all—to facilitate intercommunication between 





down, and difficult to understand why they were ever sanc- 
tioned by the Board of Trade. 

However, we are not concerned so much with the disease 
at present as with the remedy. The only means by which 
these isolated and often petty systems could be made of use 
was by linking them up—so far as possible (one cannot 
link a 3 ft. 6 in. tramway with a standard gauge track)— 
into a comprehensive and extensive system. This cure, again, 
could only be applied by private enterprise. In the year 
1900, the South Lancashire Electric Traction and Power 
Co. was formed with an authorised share capital of £850,000 to 
carry out this purpose, and acquired the rights and property 
of two existing companies—the South Lancashire Tramways 
Co. and the Lancashire Light Railways Co. The Parlia- 
mentary powers thus obtained authorised the construction of 
78 route miles of tramway, representing a total length of 
single track of 1054 miles. It will be seen, therefore, that 
the undertaking, when completed, will form one of the 
largest in the kingdom, while its importance as a means of 
providing intercommunication between the individual towns 
situated within the most densely populated industrial area 
in this country may. be gathered from the accompanying map 
of about 14 tramway systems, which are linked together by 
its agency—all these being of standard gauge, and including 
in their number the Liverpool, Manchester, Bolton, Bury, 
St, Helens, and Salford tramway systems. 
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towns as for the purpose of carrying passengers from one 
part to another of the same town. 

This, to begin with, is a preposterous view to take of the 
raison détre of electric tramways. A certain amount of 
success may attend their working in towns of the first 
magnitude, but these form no exception to the rule that a 
tramway should provide for intercommunication—not merely 
for oscillation. Again, the number of administrations, and 
the cost thereof, increase almost in proportion to the number 
of separate undertakings, while the efficiency of their manage- 
ment necessarily takes an inverse trend. The tracks of 
adjoining systems are frequently of different gauges ; and, 
except in the rare event of reasonable over-running powers 
being agreed upon between the respective authorities whose 
gauges happen by good luck to be identical, the interchange 
of rolling stock—an absolutely essential condition to 
secure the best results for the travelling public—is 
impracticable. 

In no part of the country is this state of things more in 
evidence than in South Laricashire, where a large propor- 
tion of the existing tramway systems have gauges of 
4 ft. or 3 ft. 6 in., the remainder being of standard 
gauge; and many of them have systems comprising less than 
10 miles of route each, the average of 12 being, in fact, under 
5 miles. It is difficult to conceive what was in the minds 
of the projectors of these expensive toys when they were laid 














DiaGRamM OF Tramway. NETWORK IN THE SoutH LANCASHIRE AREA. 


_ From the map it will algo be seen that the South: Lan- 
cashire Co.’s authorised system is not continuous, being 
interrupted by the St. Helens, Bolton, Farnworth and 
Radcliffe Tramways ; fortunately, all these happen to be 
of standard gauge, and arrangements have been made for 
running powers over most of them. 

Energy to drive the cars in some cases has to be purchased 
from the local authority, but the bulk of the power is gene- 
rated in the main power station at Atherton ; here generating 
plant of a total: of 1,750 Kw. capacity has been installed, 
part of which is of the two-phase type, supplying sub-stations 
at 7,500 volts, whilst the remainder generates direct current 
for the supply of the tramways in the vicinity of the works. 
Messrs. Kincaid, Waller, Manville & Dawson were the con- 
sulting engineers to the company, and carried out the whole 
of the preliminary surveys, besides laying out the tramways 
and designing the power plant. 

Mr. A. H. Gibbings was appointed engineer to the 
company in the first instance : on his Jeaving to carry out 
the Stalybridge joint scheme, Mr. J. R. Salter, the present 
chief engineer and manager, was appointed. The architect 
for all the buildings was Mr. H. A. Matear, of Liverpool. 

The station has been erected on. a site of four acres in 
a fairly central position at Howe Bridge, Atherton; the 
buildiogs have been laid out with a view to considerable 
extension at a later date, one end ‘of the ‘engine room and 
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boiler house having been‘ closed for the present with galva- 
nised iron for this purpose. The boiler house lies side by 
side with the engine room, while the pumping and condenser 
plant’is housed in two rooms at the permanent end of the 
buildings. The engine room is fully occupied with plant, 
but space is available in the boiler house for two additional 
boilers. 

The steam generating plant, of which we give a view on 
p. 580, consists of four Lancashire boilers, made by Messrs, Yates 
and Thom, each 33 ft. long x 8 ft. 6 in. in diameter, built 
for a working pressure of 160 Ibs. persq. in. All the boilers 
are fitted with automatic stokers,\three of which are of 
Whittaker’s patent sprinkling type and one of Messrs, 
Bennis’s latest patent pneumatic type, both kinds having 
self-cleaning fire bars, All the furnaces are arranged so that 
hand-firing can be adopted if found necessary. The stokers 
are driven by two electric motors, either of which is capable 
of ‘driving all the stokers,-by means of a countershaft carried 
over the front of the boilers. 











the addition of a similar fan at a future date. The chimney 
is of steel, 140 ft. in height, and 9 ft. 6 in. in diameter inside, 
and is lined throughout with firebrick. It was built by 
Messrs, Sir W. Arrol & Co. 

The feed water for make-up is derived from the town 
mains, and is stored in two cast-iron tanks, each containing 
10,000 gallons, carried on girders over the top of the pump 
room. The feed pumps, however, derive the- bulk of their 
supply from a cast-iron hotwell, which receives the water 
from the condensing plant and the drain water from the 
steam ranges, and holds 1,500 gallons. The feed pumps 
are three in number, and are supplied with steam 
by means of a ring main, which also supplies the 
engines of the condensing plant. The pumps are of 
the vertical compound direct-acting type, made by Messrs. 
J. P. Hall & Sons, of Peterborough, and are shown 
in one of our illustrations on p. 582. Euch pump is capable 
of delivering 3,000 gallons of water per hour to the boilers, 
at a speed of 15 double strokes per minute. The pumps 








Main 'ENGINES;DBIVING Twol7,500-voLTI500-KW. 2-PHASESALTERNATORS,? AND 43500-Kw.1 Dynamo. 


A siding from an adjoining colliery, connected also with 
the L. & N. W. Railway, runs along the side of the boiler 
house, Coal is brought to the station in trucks, from which 
it is tipped on the stoking floor, and it is shovelled by hand 
into the hoppers of the automatic stokers. This is, however, a 
temporary arrangement ; when the plant is extended, coal 
bunkers and conveyors will be erected, for which due 
provision has been made in the design of the stanchions 
supporting the roof, and of a trench beneath the stoking 
floor which will serve as an ash tunnel. 

_ A special feature of the installation consists in the use of 
induced draught, produced by means of a fan placed in the 
main flue, close to the base of the chimney. This is used at 
times of heavy load, the natural draught aufficing at 
other times. The fan is one of Messrs. Davidson and 
Co.’s “Sirocco” type, capable of . dealing with the 
gases from six boilers, and is driven directly by a 
50-H.P. Dick, Kerr motor. Provision is made .for cut- 
ting out the fan by means of dampers if desired, and for 


can draw from either section of the storage tank, and deliver 
into duplicate feed. mains, one going direct, to the boilers, 
the other first through an economiser. The pipes are of 
wrought-steel, with solid-drawn copper branches to the feed 
valves on the boilers. The exhaust steam from the pumps is 
carried into a copper coil inside one section’ of the storage 
tank, to heat the water before it enters the economiser. 

The latter is of Messrs. E. Green & Son’s latest type, and 
is fixed in the main flue at the back of the boilers ; it con- 
sists of three groups of 120 pipes each, connected together 
by copper expansion pipes. The scrapers are driven by an 
electric motor. By-passes are provided, both for the feed 
water, and for the products of combustion. 

Before entering the boilers, the feed water first passes 
through filters of Messrs, Rankine’s compound type, giving 
double filtration. These'filters are provided in duplicate, and 
each is capable of dealing with 10,°00 gallons of water per 
hour. Kennedy water meters are also provided, with by- 
passes to these and the filters respectively. : 
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screwed and riveted 
on ; the main range 
is 10 in, in dia-‘ 
meter, with 
branches 7 in. in 
diameter. The 
whole of the ring 
main is situated in 
the boiler house, 
the branches to the 
engines being taken 
through the wall, 
and is divided into 
sections by means 
of full-way valves. 
Three water separa- 
tors are provided 
for draining the 
ring main, each 
fitted with an 
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The main steam pipes are arranged on the ring main 
principle, and consist of welded steel tubes with steel flanges 





250-Kw. a.c.—D.c. Motor-GENERATOR, 








BoineRSs AND MECHANICAL STOKEBS. 


automatic trap ; water catchers are also 
fitted on the branches to the engines, in 
the engine room. With the exception 
of the steel chimney, Messrs. Yates and 
Thom supplied the whole of the fore- 
going plant. 

The engine room is 125 ft. long 
x 60 ft. wide, with brick walls and a 
lantern roof ; it is lighted by skylights, 
with arc lamps for night use. It con- 
tains three 500-Kw. generating sets, and 
one of 250 kw., besides various 
auxiliary machines and the switch-gear. 

Two of the generators are two-phase 
alternators, supplied by Messrs. Witting 
Bros., who were the contractors for the 
whole of the generating plant ; these are 
of 500-Kw. capacity each, at 7,500 
volts, 50 cycles per second, and run 
at 100 rpm. The third 500-Kw. 
machine, and the 250-Kw. machine, 
are direct current generators, compound- 
wound for 500—550 volts. The three 
large sets are driven by vertical two- 
crank compound engines, built by 
the Niirnberg Machine Works, the 
generators being mounted’ between the 


cranks. The cylinders are 25°6 and 33°5 in. in diameter, 


with a stroke of 33°5 in,, and° are 





iron. frames. 














The high pressure valves are of the 
four-seated. lift type, and the low pressure of the Corliss 


type. The normal 
steam pressure is 
155 Ibs. per sq. in. 
at the stop valye, 
and the engines as 
well as the gene- 
rators are capable 
of giving a con- 
tinuous output of 
500 KW., an over- 
load of 25 per cent. 
for two hours, and 
a 50 per cent, over- 
load momentarily. 
All the Working 
parts of theliesines 
are enclosed where 
necessary te prevent 
splashing of ~ oil, 
forced lubrication 
at 20 lbs. per sq. in. being used for 
the working parts, with oil pumps 
worked by eccentrics on the top 
gallery ; the oil is collected and filtered 
in the bedplate before being used again. 
The crankshafts, of Siemens-Martin 
steel, are 10°5 in. in diameter at 
the bearings, and 15°75 in. in the hub 
‘of the magnet wheel. The upper plat- 
forms of all the engines are coupled 
together by galleries to facilitate access 
from one tc the other. There is no 
superheat, but the cylinders are jacketed, 
and the receiver is provided with live 
steam reheater coils, 

The alternators are of Messrs. Witting’s 
standard type, with stationary arma- 
tures. The magnet fly-wheel is excep- 
tionally heavy, on account of the 
fluctuating load, and to secure the 
necessary uniformity of rotation for 
parallel running—the cyclic irregu- 
larity being 1 : 300. Sixty magnet 
poles are bolted to the circumference 
of the wheel. The armature frame 
consists of two iron castings, in 
which are fixed the armature stamp- 
ings ; the slots in the latter are partially 








CONDENSING Prant. 


closed at the inner surface. The two-phase windings are 


carried on cast- arranged in two series with non-overlapping coils, insulated 
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with stout micanite tubes. The exciters are driven by ropes 
from pulleys bolted to the fly-wheels. 

The 500-Kw. dynamois also of Messrs. Witting’s standard 
type, with cast-steel magnet frame, to which the 12 steel 
poles are bolted. The armature spider is bolted at the 
circumference to the fly-wheel, which weighs 15 tons. The 
generator works 
with sparkless com- 
mutation from no 
load to full load 
with fixed brush 
position. A switch 
pillar is provided 
close to the dy- 
namo, with which 
the series winding 
can be cut out 
when the dynamo 
is to be used as 
a shunt-wound 
machine in con- 
junction with the 


battery. 
The steam con- 
sumption guaran- 


teed for each of 
the large engines 
was 17°6 lbs. per E.H.?.-hour at full load, with 155 lbs. pres- 
sure at the stop valve, dry steam, and a vacuum of 25 in. of 
mercury ; the actual tests resulted in an average of 16°69 lbs. 

The smaller set consists of a 250-kw. 12-pole dynamo, 
driven at 150 r.p.m. by a compound engine, generally similar 
to those above described, and fitted with a 5-ton fly-wheel. 





Tuury REVERSIBLE 


The whole of the steam piping, condensing plant, and 
cooling tower formed part of Messrs. Witting Bros.’ contract 
also. Theexhaust pipes are fixed in the basement and covered 
with chequer plates, behind the engines, and are carried to the 
condenser house at the end of the building, where there are 
two condensing sets of Messrs. Cole, Marchent & Morley’s 

manufacture, each 


deal- 
19,000 


capable of 
ing with 

Ibs. of steam 
per hour. Space 
is available for 
a third set of 
plant. As shown 
in our illustra- 
tion (p. 580), 
surface con- 
densers are used, 
with Edwards 
air pumps and 
reciprocating cir- 
culating pumps, 
driven by steam. 
An atmospheric 
exhaust pipe, 
with automatic 
relief valve, has 
been provided. The exhaust pipes are in the form 
of a ring, so that any engine can exhaust to atmos- 
phere while the rest are condensing. The steam passes 
to the condensers through a baffle-plate oil separator, 
the oil from which is raised to a wrought-iron tank 
by means of a small pump driven from the crankshaft 


MotToR-BoosteEr. 
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The cylinders are 19 and 30°83 in. in diameter, with a stroke 
of 25°6 in., and the shaft is 8 in. in diameter at the thickest 
part. The steam consumption guaranteed per KW.-hour 
amounts to 25°5 Ibs. at full load, under normal conditions of 
working. The high-pressure valves of this engine are of the 
balanced piston type. 


of the main pumps ; a pump is also provided for lifting the 
air-pump discharge to the hotwell. 

A hand-operated 5-ton crane was supplied by Messrs, 
Witting Bros. for the condenser house. 

Outside the condenser house, a large cooling tower has 
been erected by the Klein Engineering Co., of Manchester. 














Fs 


Sa es ENE GE a 















582 THE ELECTRICAL REVIEW.  [vol.55. No. 1,402, Oorosms 7, 1904, 





This tower is of extra large dimensions, to provide for exten- 
sions of the steam plant, and the lower part is specially 
arranged to permit of the installation of fans when the output 
becomes too great to be dealt with by natural draught. The 




















Freep Pumps. 


tank below the tower is also of extra large capacity, to permit 
of running one generating set condensing without circulating 
the water when the load is small. The tower is 70 -ft. in 
height, and is capable of cooling 176,000 gallons of water 
per hour to 82° F, 


There are several ayxiliary motor-driven sets in the 
engine room. Chief of these is a 250-Kw. motor-generator, 
of which we give a separate view ; this provides a useful link 
between the a.c. and p.c. plant, being run either as a syn- 
chronous A.C. motor driving a compound dynamo, or as a 
p.c. motor driving a two-phase generator. The alternator, 
like the larger sets, takes 7,500 volts on the stator windings 
without transformation. The set runs at 300 r.p.m., and con- 


Rheostat Rheostat 
for field magnet for solenoid 


00?90 


= 
gO ( 
i 


+ Fuso 


VY 





a ) Field 
a’ magnet Seeitene-) 











oT] ete 
Bocrter ed 4 


armature bs 
Battery fus-har Gus-bar 
- and batioy - 
+ 


D1aGRaM OF CONNECTIONS OF THURY REVERSIBLE Booster. 


‘sists of two standard machines coupled together by means of a 


Zodel flexible coupling. The 8-pole dynamo is similar to the 
steam-driven machines, and is provided with the like switch 
pillar. By means of this set it is possible to supply both 
A.C. and D.c. on light loads, with only one main generator 
running. 

There is a 56-Kw. positive feeder booster, driven by a D.c. 
motor at 550 r.p.m., the two being mounted on a common 























mo td 


Main SwIitcHBoaRDs. 


In the engine room there’ is}:a!35-tou s Witting’; Bros.’ 


electrically-driven three-motor crane, spanning 60. ft.; this 
has been tested with a load of 47 tons in the centre, the 
resulting deflection being only 3 in. 





‘bedplate ; this machine appears in the foreground of our 
‘illustration on p. 581. The generator gives the full-output 
at 40 volts, the pressure rising uniformly: with; the current 
from zero. There are also two 8-KW. negative feeder motor- 
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boosters, and one of 10 Kw., besides a small portable milking 
booster. 

There remains the 40-Kw. battery booster, which is of the 
reversible type, and automatically charges and discharges the 
battery in such a way as to keep the bus-bar voltage constant. 
The armature is in series with the battery circuit, while the 
field magnet excitation is controlled by a special device, which 
together with the booster is of Mr. Thury’s invention. The 
regulator is mounted on the switchboard gallery, and is driven 
by asmall motor. The electro-magnetic regulating device acts 
directly on two pawls, right and left handed, which are kept 
in oscillation by the motor, and actuate a ratchet wheel 
which is connected with a regulating rheostat. A diagram 
of the connections is given on p. 582. The apparatus can 
be adjusted by hand by means of a rheostat to give any 
desired degree of boosting, while at work, so that the ratio 
of charge to discharge of the battery can be regulated, whilst 
the voltage regulation is entirely automatic. The Thury 
booster gives 240 amperes at 130 volts when charging, and 
576 amperes at 70 volts when discharging. 

It should here be noted that when the battery is in use, 
the generators are used as shunt-wound machines, the Thury 
regulator preserving constant voltage at the bus-bars; the 
56-KW. positive feeder booster then carries the whole of the 
p.C. station load through its field and armature, thus “* com- 
pounding ” the whole of the plant. 

The battery, which is housed in a room adjoining the 
engine room, consists of 240 Tudor cells, capable of giving 
1,500 amperes for a short time at 500 volts; the normal rate 
of discharge is 920 amperes for one hour, or 265 amperes 
for six hours. It will be seen that the battery in exceptionally 
large, a feature in which, as a rule, our British traction 
power stations are lamentably behind Continental practice. 
The usual proceeding is to put in a battery of quite in- 
adequate dimensions, and to treat it as the ugly duckling, 
with a less happy sequel than in the case of the nursery tale. 
A large battery, well housed (all the cells in one tier, as in 
this case) in a well-lighted room, and well cared for, together 
with a reversible booster (but no end cells) is a most valuable 
adjunct to a power station of any kind, but especially so to a 
traction station; and the smaller the station, the more 
necessary is the battery. 

The switchgear is wholly of the Ferranti type, and is 
mounted on a-raised platform along one side of the engine 
room. It consists of two sections, A.c. and D.c. (see p. 582). 
The former comprises two generator panels, two motor- 
generator panels, and three feeder panels. All of the .c. 
gear is adapted for.the extra high pressure of 7,500 volts, the 
latest pattern of Ferranti switches and fuses being employed. 
Cast-iron' boxes have been ‘substituted for the earthenware 
oil tanks formerly used for the switches, and the latter 
break at 13 contacts in series.’ Each phase has a separate 
switch, the handles being coupled: together. 

There is only one set ‘of bus-bars, to which the generator 
leads are connected .through -fuses, switches and ammeters. 
One pole and one of the: bus-bars of each phase is earthed. 
At present one of the motor-generator panels is used for the 
mains-charging gear. Of the feeders, one ‘goes to. the 
Atherton Urban District. Council’s sub-station, giving a 
supply in bulk for lighting and ‘power, while two others 
supply the sub-stations on the South Lancashire Electric 
Traction and Power Co.’s tramways system. Integrating 
wattmeters and Everett-Edgcumbe synchronisers (in dupli- 
cate) are provided. Ammeters are also provided on the 
feeders, aswell as voltmeters. . The energy supplied to the 
motor-generator is separately metered. 

The.p.c. section of: the switchgear: is, of course, of the 
low-pressure: type. . Three exciter panels are provided on the 
left hand of the board, of which two are in use; the exciters 
feed into bus-bars through switches and. fuses, and are 
equipped with voltmeters and ammeters.-. Next come the 
steam-driven generator panels, which are provided with main 
switches and reverse current cut-outs, field magnet switches 
and ammeters. The motor-generator is provided with a 
starting resistance and switch, and is protected by a fuse and 
a maximum current cut-out. The ammeter has a centre-zero 
dial. The battery and Thury booster are equipped with 
change-over switchgear, so that the booster can be cut out 
and the battery connected directly with the line, if neces- 
sary; the battery circuit also ‘contdins a -maximum cut-out, 


main switch, centre-zero ammeter, voltmeter, and two watt- 
hour-meters for charge and discharge respectively. 

The booster panel carries a motor starter in addition to 
the usual switchgear. The motor panels of the small boos- 
ters follow, and then come the negative booster panels 
themselves. Each of these is equipped with a change-over 
switch, to cut the booster in or out of the feeder circuits. 
The fields are in series with the positive feeders, with similar 
change-over switches. The armatures are protected by fuses, 
and ammeters are provided. 

The station lighting and power panels come next, followed 
by the 56-Kw. booster panel. An automatic change-over 
switch is provided to cut this machine in or out, and a reverse 
current cut-out is included in the circuit of the booster. 
The remainder of the panels are devoted to the main ammeter, 
voltmeter and watt-hour-meter, lightning arresters, and the 
positive traction feeders. 

The engineer’s offices open on to the switchboard gallery, 
thus giving immediate access to and view of ali parts of the 
engine room ; ‘the drawing office and clerical staffs are also 
provided for in the building. 

(To be concluded.) 





am mores — 





BUSINESS NOTES. 
(Continued from page 577.) 


Electric Sign Flasher.—Mr. F. J. Down, of 6, 7 and 8, 
Crutched Friars, E.C., sends us particulars of the patent sign 
flasher illustrated herewith. This is suitable for flashing lamps on 





Execrric SiGN FLASHER. 


and 6ff in single letters and entire words, for giving changing colour 
effects, for script letter signs, for electric flags, producing a waving 
effect, and soon. The saving in energy compared with steady 
burning lights is said to be 40 per cent. to 60 per cent. 


Workshop Gauges.—We have received from the Newall 
Engineering Co., who have recently opened new works at Atherton’s 
Quay, Warrington,.a pamphlet descriptive of the limit gauges and 
measuring machines made by -them. ;. The company publish a 
pamphlet also containing tables and allowances for various classes of 
fits. It is because of the great variety of fits that are necessary in 
every works that. the system of limit gauge working has been so 
difficult to introduce. The attempt -to ‘thrust solid limit gauges 
with their attendant expense upon manufacturing engineers failed 
partly on expense account, and partly for other reasons connected 
with the difficulties in making gauges that would not change. The 
Newall Co. perfected their system, which employs adjustable gauges 
and cuts down the expense of a full equipment to a low figure, as 
well as practically making the gauge everlasting. With a Newall 
adjustable limit gauge any ‘variety of fit can be worked. The 
Newall Co. have added a small but useful improvement in the shape 
of a series of class buttons, which are screwed into holes provided 
in the gauge frame to indicate the special variety of fit to which the 
gauge isset. These buttons are fixed to the gauge by the setter in 
the tool room. : 


Educational Notices.—In connection with the Glasgow 
and. West of Scotland Technical College, special courses in the 
department of electrical engineering have been introduced for the 
winter session, Mr. W. W. Lackie,. M.LE.E., of the Corporation 
Electricity Department, is to deliver a‘ course of 10 lectures on 
“Blectric Wiring and. Fittings.” A- practical course. on-the “ Con- 
struction, Adjustment, and Finish of Electrical‘Measuring Instru- 
ments ” is to be conducted by Mr. John M. Hossack, while a special 
course of four lectures on the “ Design and Construction of Slow- 
speed Engines for Electric Lighting and Traction Purposes” will be 
given by Mr. A. Marshall Downie, of Messrs. D. Stewart & Oo, 
(1902), Ltd. 


For Sale.—On October 13th, Messrs. Fuller, Horsey, 
Sons & Cassell will offer for sale by auvtion at King’s Cross, certain 
plant and machinery, electric rg Baynes and fittings, the property ° 
of the Electric Lighting Boards, . (in liquidation). Some par- 
ticulars appear among our advertisements to-day. 
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Bankruptcy Proceedings.—October 18th is the last 
date for receiving proofs (L. Hugh Jones, official receiver, Crypt 
Chambers, Eastergate Row, Chester) in respect of an intended 
dividend in re F. W. Parkes and Edward Sadlier (Parkes & Sadlier, 
electrical engineers and fitters, Colwyn Bay). 


Trade Announcements.—Messrs. John Davis & Son 
(Derby), Ltd., have removed their London offices from 26, Victoria 
Street, Westminster, S.W., to Camomile Street Chambers, London, 
E.C. 

The Pfluger Accumulator Works announce that, owing to 
increased business, they have decided to establish a factory at 
141, Much Park Street, Coventry. They have further acquired 
commodious offices at Albany Buildings, 39, Victoria Street, West- 
minster, S.W., for use of their engineering department, and all 
inquiries for accumulators for lighting, power, &c., should be sent 
there in future. 

Messrs. Pickering & Co., of 95/101, Broughton Street, Edinburgh, 
have been appointed agents in Scotland for Messrs. E. P. Allam 
aud Co., for ironclad switches, starters, cut-outs, &c. 


The Transvaal.—The value of the imports into the 
Transvaal of electric cable, wire, and fittings during the six months 
ending with June last isreturned at £38,000, as contrasted with only 
£34,000 in the corresponding half of 1903. 


German Imports and Exports of Electrical 
Machinery.—No less than 728 tons of foreign electrical machinery 
were imported into Germany during the seven months ending with 
July last, as compared with only 451 tons in the corresponding 
period of last year. There has also been an increase in the exports 
of German electrical machinery—from 7,541 tons in the first seven 
months of 1903, to 7,688 tons in the seven months ending with July 
last. 


City of Buenos Ayres Tramways Co.—lIn the 
Vacation Court on Wednesday, before Mr. Justice Warrington, 
application was made by the City of Buenos Ayres Tramways Co., 
Ltd., and its liquidators, for the sanction of the Court to a scheme 
of arrangement under the Act of 1870. Counsel stated that after a 
sale to the Anglo-Argentine Tramways Co. had been effected, the 
petitioning company would hand over to the new company to be 
formed under the scheme, certain property, an annual payment to 
be made by the Anglo-Argentine Co. 

Mr. Justice Warrington presumed the debenture-holders would 
obtain some substantial security in place of the present debentures. 

Counsel said the debentures would be secured by a floating charge 
on the whole undertaking of the Anglo-Argentine Co. The com- 
panies owned rival systems of tramways, and the present arrange- 
ment was to enable the Buenos Ayres Co.’s lines to be electrified 
when the two systems would be worked together. 

His Lordship sanctioned the scheme, subject to certain formalities 
being carried out. 








LIGHTING AND POWER NOTES. 


Arnside.—The P.C. has had under consideration the 
question of lighting the parish by electricity, and a poll is to be 
taken on the gas and electric lighting schemes submitted. 


Aston Manor.—The Electricity Committee has decided 
to alter its rates to consumers as follows :—Flat rate of 4d. per unit, 
or alternatively a rate of 6d. per unit between the hours of 6 and 
8 p.m., instead of 7 to 9 p.m. as formerly, and 14d. per unit any 
other time. 


Basingstoke.—A L.G.B. inquiry was held recently into 
the application of the T.C. for sanction to borrow £16,450 for E.L. 
purposes. The prov. order is to be leased to a company. 


Beckenham.—In regard to the Council’s claim to the 
right of purchase of the Crystal Palace District E.L. Co.’s under- 
taking within its district, the formal claim of the company 
has now been received by the Council, amounting to £7,898, and is 
to be reported upon by an expert. 


Biddulph.—The U.D.C. is in communication with the 
North-Western Electricity and Power Gas Co. relative toa supply of 
energy for E.L. 


Chorley.—The T.C. has resolved to transfer its E.L. 
order to a company proposed to be formed by Mr. O. Hanson, on 
payment of £384, together with one-half the cost that may be incurred 
in the transfer. 


Dartford.—The B. of T. has refused the application of 
the U.D.C. for a license permitting it to supply energy to Wilming- 
ton, which is outside the town. 


Derby.—The E.L.. Committee of the T.C. has recom- 
mended a reduction in the price of energy under the sliding scale 
system, from 5d. per unit to 4d. as from October 1st. 


Durham.—A conference was held recently in the Miners’ 
Hall to consider the advisability of a county scheme of electricity 
supply, to be owned by the County Council or jointly with other 
authorities. A resolution was adopted urging upon local bodies and 
U.D.C’s. to withhold their support from any private schemes pending 
the development of a public seheme for the county. 


Fenton.—The U.D.C. has resolved to take steps to 
obtain a further extension of time to exercise the powers obtained 
under the EL. order of 1899. It has also been decided to obtain 
energy in bulk from the North-Western Electricity and Power 
Gas Co. 


Germany.—A municipal electric lighting works is to be 
established in the town of Gorlitz. : 


Halifax.—The electrical engineer, Mr. Wm. Rogerson, 
has been appointed to interview Mr. A. P. Trotter, electrical 
adviser to the B. of T., respecting the supply of energy to quarries 
for stone working purposes. 


Handsworth.—The B. of T. has revoked the E.L. order, 
1901, as from September 29th. 


Ingleton.—The P.C. has again accepted the tender of 
the local E.L. Co. for public lighting at £55 per annum. There are 
33 32-c.P. lamps. 


Leeds.—On 27th ult. a L.G.B. inquiry was held into 
the application of the City Corporation for sanction to borrow 
£100,000 for electric lighting purposes. The number of consumers 
for lighting in September, 1898, amounted to 770, and in March 
last, 3,612; for power in 1898, 6 increasing to 376 in the same 
period ; the number of equivalent 36-watt lamps connected in 1898 
amounted to 65,328, and in March this year, 307,849. 


Little Lever.—After considering the application of the 
Lancashire Electric Power Co. for power to supply energy in the 
district, the U.D.C. has decided to apply for a prov. order. 


London, — Mertropotitan AsyLumMs Boarp. — The 
Training Ship Coramittee has reported on the question of vibration 
and noise in connection with the installation of an E.L. plant on 
its new ship. The naval architects state that in two new steamers 
they have lately fitted electric plant, one being fitted with two sets 
of reciprocating engines, and the other with two steam turbo- 
generators, and the results obtained are not favourable to turbines. 
The latter are free from vibration, but the high speed at which 
they are driven creates a disagreeable noise, which can be heard a 
considerable distance; on the other hand, the reciprocating engines 
run without either noise or appreciable vibration. Under the circum- 
stances and at the suggestion of its engineer, the Board has decided 
to adopt reciprocating engines, and Messrs. Vickers, Son & Maxim 
have been instructed in this direction. 

BrrmonpsEy.—The laying of the cables through the Surrey and 
Lavender Docks has now been completed. The consulting engineers 
for the work have informed the B.C. that the natural difficulties 
encountered in locks with the feeder cables were increased by the 
attitude ofthe dock company’sengineer. When the plans were pre- 
pared certain information was supplied by the dock company which 
was subsequently found to be inaccurate, so that very considerable 
alterations from the original proposals were found necessary. Asa 
result, although the original contract price with the British Insu- 
lated and Helsby Cables, Ltd., was £670, the actual cost of the 
work had amounted to no less than £2,644. The erection of the 
second generating set is now completed and running: The two 
coal-fired boilers have been tested and found satisfactory, and. the 
erection of the buokers and conveyor is to be commenced at once. 
The whole of the public lighting for Rotherhithe is now completed. 

Srmpnry.—The B.C. has decided to apply to the L.C.C. for an 
instalment of £20,000 of the loan already sanctioned. 

MaryLeRone.—The building of the new generating station for 
the B.C. at St. John’s Wood is to be commenced immediately. 


Milford-on-Sea.—The result of the eight months’ work- 
ing of the Electric Supply Co.’s undertaking, ended June 30th last, 
isa balance of £85. A dividend of 14 per cent. was paid, and £30 
carried to depreciation account. The revenue amounted to £205, 
and the expenditure to £120. The amount of subscribed capital is 
£4,952, and the expenditure to date, £4,748, but, in order to make 
necessary additions to the plant, it has been decided to increase the 
capital by another £2,000. The number of lamps connected amounts 
to 1,740. 


Pudsey.—The T.C. has entered into an agreement with 
the Yorkshire Electric Power Co. fora supply of electricity for a 
term of 15 years. The price is not to exceed 1°8d. per umit for a 
period of three years, and at the end of 10 years the Council may 
ask for a reduction in price. These termsare said to be much more 
favourable than those offered by the Leeds Corporation. 


Ravensthorpe.—The U.D.C. has decided to apply to 
the B, of T. for a prov. order for E.L. 


Rochdale.—The Corporation was approached a short 
time ago by the Littleborough U.D.C. with a view to the Little- 
borough E.L. order being transferred toit. The Corporation has now 
resolved not to take over the order, but it agrees to supply the 
Littleborough U.D. with electricity at a price that would allow 
of a slight margin of profit to Rochdale. 


South Staffordshire——In the annual report of the 
South Staffordshire Mines Drainage Commissioners just issued, it 
is stated that the new works and plant put down for the drainage 
of the mines during the year included the purchasing and installing 
of electric motors and pumps at Hopyards, Bentley, New Priestfield, 
Bailey’s East and West, Ocker Hill, Ghost, Leabrook, and Blakeley 
Wood. All these are worked by enérgy supplied by the Midland 
Electric Corporation, but some were so far away from the mains 
that the Commissioners had to obtain wayleaves and erect overhead 
wires to conduct the power to the motors. There are now 10 of 
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these electrically-driven pumps installed, all starting and stopping 
automatically. 


Swansea.—Through a breakdown which occurred on 
the morning of September 29thin one of the main feeders, the electric 
supply was interrupted for about two hours. 


Walthamstow.—A L.G.B. inquiry was held Jast week 
into the application of the U.D.C. to borrow £64,224 for the E.L. 
undertaking. Of this amount, £17,850 was in respect to expendi- 
ture with the sanction of the Board, and the balance is intended to 
provide extensions to the mains and additional plant at the gene- 
rating station for providing energy. for traction purposes. 


Wednesbury.— Owing to the demand for energy, mains 
extensions in Walsall Street and Holyhead Road are recommended 
by the Lighting Committee. The Town Hall and other public 
buildings are to be lighted by electricity at a cost of £465. 


West Bromwich.—The sanction of the L.G.B: bas been 
obtained for a loan of £1,300 for an extension of the electric mains 
down Spon Lane. 


Weymouth.— The plant installed at the Corporation 
electricity works just recently erected, comprises three Lancashire 
boilers, four generating sets, each of 120 u.p., andtwo of 200 1p. 
each. In all, about 64 miles of feeders and distributors have been 
laid. The lighting of the Esplanade, from the pier and on to the 
boundary of the borough on the Dorchester Road, will include 40 
arcs, each of 800 cp., the remainder of the streets being lit by 
means of 200 Nernst lamps of from 40 to 150 c Pp. each. 


Wood Green.—At a recent meeting of the U.D.C. the 
refusal of the L.G.B. to sanction an E.L. loan of £43,000 was dis- 
cussed. Both the Board and its inspector were vigorously attacked, 
and accused of political bias, and it was considered-unfair to permit 
the opposition to have full play. A resolution was passed that the 
Council adhere to its decision to obtain a municipal supply of elec- 
tricity, and the Electrical Committee has been instructed to consider 
and report upon the situation. 

Woolwich.—A meeting of the Eltham ratepayers was 
held recently, and a resolution parsed protesting against the B.C.’s 
decision to extend the E.L. to the district. The Electricity Com- 
mittee of the B.C.,«n a report by the electrical engineer, recom- 
mended the Council to expend a provisional sum of £3,644 for 
buildings and sites for three sub-stations to be located at Shooter’s 
Hill, Eltham, and Lee Green respectively. 








TRAMWAY AND RAILWAY NOTES. 


Aston Manor.—The arbitrator’s (Mr. Robert Green) 
award and report on the purchase price to be paid by the Corpora- 
tion to the City of Birmingham Tramways Co., Ltd., for the tram- 
ways within the borough boundary, was to come before the Council 
on the 5th inst., for ratification. His award is £26,045. The 
Council is to pay 4 per cent. on this sum per annum from Janvary 
Ist, 1904, and take the profits from the working of the undertaking 
from that date, the company meanwhile carrying on the working. 


Beckenham.—The U.D.C. this week sealed a draft 
agreement with the B.E.T. Co. by which the latter agrees to give as 
security £10,000 debentures for the due performance of its con- 
tract with the Beckenham Council in connection with the con- 
struction and leasing of a tramway extension only 1} miles long. 


Belfast.—The Tramway Cummittee last week unanimously 
decided that it should be a condition that all goods in the specifica- 
tions in connection with the new tramways should be of British 
manufacture. 


Birmingham.—The construction of the permanent way 
for the Corporation tramways may be fairly stated to break previous 
records for high speed work. It was an essentiai condition of the 
contract that the system should be completed in a short space of 
time, and when one remembers that the line traverses the centre of 
the {city where the traffic is unusually heavy, it was highly im- 
portant that interference to the streets should be reduced to a 
minimum. The contractors were set no easy problem, however, for 
in addition to completing the work quickly, they had to preserve a 
portion of the road intact, not only for ordinary vehicular traffic; 
but also for a complete tramway line over which the steam cars could 
continue a service. How dense was the tramway traffic alone may 
be gauged from the fact that or occasions no fewer than 1,000 cars 
per day have been known to passa given spot. Notwithstanding the 
many difficulties however, Messrs. Dick, Kerr & Co. have completed 
the work, comprising 9,820 lineal yds. single-track, and 11 junctions, 
with 20,000 sq. yds. of new paving outside the tramways in twelve 
weeks. In order to secure this, the work for several weeks was 
completed at the rate of over 2,300 yds. per week, a remarkable per- 
formance, having regard to the exceptional difficulties met with in 
maintaining and executing same and working on crowded thorough- 
fares. 


Bury.—At a meeting of the Tramways Committee last 
week some important extensions of the borough tramway system 
were decided upon. It was reported that the Bolton Corporation 
desired the coupling up of the Bolton and Bury systems ; and, upon 
consideration of the proposal, it was resolved to recommend the 





Borough Council, through its Parliamentary Committee, to promote 
a Bill authorising an extension of the existing lines in Bolton Road 
as far as the boundary of Bury with the township of Ainsworth. 
This will leave Radcliffe and Bolton to construct the intervening 
short length between Bury and Bolton, and thus couple up Bury 


and Radcliffe by tramway communication with Liverpool. The 
Bury Committee has also decided to seek powers to extend other 
sections of its system in the Heywood and Ramsbottom direc- 
tions. The Parliamentary Committce of the Town Council has 
since met and given the requisite instructions to the town clerk to 
prepare a Bill for presentation to Parliament. 


Caleutta.—The Jndian Daily News says that the 
Calcutta Tramways Co. has applied to the Calcutta Corporation for 
a renewal of its agreement of November 20th, 1899, for a period of 
not less than 20 years, and as the company is about to embark on a 
very considerable expenditure with a view to improving the service 
generally, it is not apprehended that there will be any serious 
objection to the request, ‘Profiting by past experience, the 
Tramways Co. is correcting mistakes both in stock and personnel, 
and the service promises at no late date to be the most efficient in 
the East.” 


Derby.— Quoting a Corporation report, the Sheffield Daily 
Telegraph says :—“ The penalty incurred by J. G. White & Co., Ltd., 
contractors for the construction of the electric tramways, by reason 
of the works not having been completed within the prescribed time, 
is £28,032. The Finance Committee has informed the Tramways 
Committee that no further certificates of J. G. White & Co., Ltd., 
will be honoured until accounts between the contractors and the 
Corporation have been adjusted.” 

On the lines now working in Derby, tbe receipts for the eight 
weeks ending September 24th were £5,869, an increase over the 
corresponding period of last year of £2,202. The Tramways Com- 
mittee of the T.C. have been considering the question of establishing 
an insurance fund against third party risks, and they have decided, 
subject to the approval of the Council, to place a sum of £1,000 
from the prc ceeds of the accumulated revenue of the tramways, to 
the credit of a reserve fund, and also to contribute to such fund £10 
in respect of each car per annum. 


G:lasgow.—The general manager has reported that the 
crogs-connecting route from Stalcrors Ferry (Finnieston) to 
Leppochbill Road was opened on 14th ult., and that the extension 
in Clydebank from the present terminus to the canal at Dalmuir 
would be ready for inspection by the Board of Trade on 
27th inst. 

The Tramways Committee has agreed to recommend that the 
proposed tramwav No. 10 from Spripgburn Road up Balgray 
Road to Belmont Road vid Springburn Park be included in the next 
provisional order promoted by the Corporation. 

In the course of a report on the earnings of tramway routes 
extending beyond the city boundaries, the Corporation tramways 
manager points out that on those routes which have one or both 
termini outside the city bounds, the average revenue works out at 
10°74d. per car-mile; and by taking the earnings on those routes 
which may be termed city routes, the average revenue for the year 
works out at 10°51d. per car-mile. Outside routes, therefore, from 
end to end give an average of about jd. per car-mile more revenue 
than the inside routes. In addition to the increased earning power 
of the outside routes, it is noted that the expense of working these 
routes is much less than that of the inside routes, while the cost of 
power is lower per car-mile outside than inside. The traffic expenses 
are very much less per car-mile, as the speed is greater outside than 
inside the city, while the total saving in working expenses on the 
portion of a route lying in the central area, compared to those of 
the central area, is about 30 per cent. 


Handsworth. — At a meeting of the U.D.C., on 
Friday in last week, the Tramways Committee presented a report 
in reference to the difficulty with the South Staffordshire Tramways 
(Lessee) Co., in regard to the running of the trams over the portion 
of the route between the West Bromwich boundary and the New 
Inns. All the points in dispute baving been amicably settled, the 
lease of the Council’s tramway in Holyhead Road to the company 
was signed and sealed. Asa result the cars commenced running 
the following day. 


Lancaster.— On September 29th, while an electric car 
was ascending the steep gradient on the Park routein Bowerham Road, 
which is equal to 1 in 10, the driver felt that the wheels were not 
gripping the rails. He applied sand, but the car began to slip back- 
wards, and the hand-brake had no effect. Releasing the hand-brake, 
he applied the magnetic brake, but the tram gained impetus down the 
hill, and further difficulty ensued by the trolley arm breaking 
through collision with a bracket-arm. The conductor had ascended 
the staircase of the car to keep the trolley arm in position, and 
while he was absent from the platform a woman passenger jumped 
from the car. Her dress was caught, and she was dragged under- 
neath the car, and pinned between the axle-bar and the cow-catcher. 
The car was brought to a standstill after she had been dragged 
70 yards. Death is reported to have been instantaneous. The fact 
that the car got out of control is attributed to the track becoming 
slippy through leaves being burnt as cars passed over, and leaving a 
greasy substance. 


Leeds.—It is reported that the passenger service between 
Leeds and the Rothwell district, on thi East and West Yorkshire 
Union Railway, has been stopped. The stoppage of the service is 
attributed mainly to the development of the electric tram system. 
There had; been 2 lostiat the rate of £200 per month. 
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London.—The Pall Mall Gazette says that on the evening 
of September 29th a boy was trundling an iron hoop along one of 
the L.C.C. conduit routes, when it suddenly disappeared into the 
conduit. ‘Instantly there was a blinding flash, and the boy 
was seen to have fallen in the very centre of a spluttering circle of 
flashes that illuminated the roadway and buildings for a considerable 
distance. Fortunately, the boy, in falling, had not come in actual 
contact with the hoop, and he scrambled away from it apparently 
more frightened than hurt. There was some delay in removing the 
obstruction, and the police drew a cordon round the dangerous 
object until the proper non-conducting appliances arrived.” 


Paisley.—Lord Balfour of Burleigh, ex-Secretary for 
Scotland, will visit Glasgow District on the 19th inst., for the 
purpose of acting as arbiter in the dispute between the Glasgow 
Corporation and Mr. Murphy, the proprietor of the Paisley and 
District Tramways. An arrangement was come to by the Cor- 
poration Tramways Committee and Mr. Murpby for the running of 
the Glasgow cars to Paisley ‘ross; and when the Paisley electric 
system was opened, Mr. Murphy and the Corporation Committee 
disagreed over the bargain. The Corporation applied to the Board 
of Trade for an arbiter, and Lord Balfour was selected. 


Rangoon.—/ndian Engineering says that the Rangoon 
Municipal Committee has, in accordance with the Indian Tramways 
Act, of 1886, given its consent to the construction of an electric 
tramway within municipal limits by Messrs. Darwood & Co., who 
are the contractors for lighting Rangoon with electricity. 


Sheffield.—The tramway receipts of the Corporation are 
increasing in a satisfactory manner. During the three months just 
ended the earnings of the system amounted to £62,183, as com- 
pared with £61,214 in the corresponding quarter of the previous 
year, 

Southport.—The Southport Tramways Co. have inti- 
mated to the Corporation that they cannot dispose of their interest 
in the undertaking, which they now work under a lease. A pro- 
posed amalgamation of the municipal tramways with those worked 
by the company is, in consequence, rendered impossible for the pre- 
sent; but a working arrangement, for the prevention of overlapping, 
may be arranged. 


Spain.—The Bilbao-Santander Railway Co. proposes to 
convert the line between Bilbao and Las Arenas into an electric 
railway. 

Plans are being prepared by the Sociedad de Trandias de Zara- 
goza in respect of a projected electric tramway between Zaragoza 
and Alagon. 





TELEGRAPH AND TELEPHONE NOTES. 


Indian Telegraphs.—An Indian newspaper says that 
the scheme of re-organisation in the Indian Telegraph Department 
‘will have as its basis the principle of decentralisation as regards 
administrative details. This will unquestionably facilitate the 
dispatch of departmental work.” 


Telegraphic Interruptions and Repairs :— 

OaBLEs, INTERRUPTED, REPAIRED, 
ee Aug. 26,1901 . " 
ee May 7, 1902 oe eo 
May7,1902 .. oe 
Aug, 13, 1902 .. oe 
ee Oct, 22,1902 .. oe 


Trinidad-Demerara os ath ee 
ng pee as mel oe oe ee ee 
St. Lucia-Martinique . oe oe oe 
Cayenne-Pinheiro ee és 
Reissa-Issa (Yemen)- -Camaran 


Tarifa-Tangier .. -. Jan, 18, 1904 

Closed  bican ge perm! Nagasaki ee Feb, 9, 1904 
Port Arthur-Chefu .. -- Mar. 9, 1304 
Psramaribo-Cayenne .. -. July 18, 1904 
Cape Haitien- Mole St. Nicholas .. Aug. 20, 1904 
Bundaberg-Gomen (New Caledonia) -- Aug. 30,1904 .. of 
Marseilles-Barcelona .. oe -. Sept. 16,1904 .. Oct. 2 
Cape Haitien-Puerto Plata .. . Sept. 26,1904 . oe 
LANDLINES, 

Cartagena- a «» Dee, 8, 1900 
Puerto Bairros .. ee July 28, 1902 
Seoul-Masampo .. ee Feb, 18, 1904 
Seoul-Gensan -- Feb, 18,1904 .. 
Anju-Ping-Yang.. > os BER. 95, 1904 

Ninguta- Vladivostock . -» March 2, 1904 : 
Caimanera-Santiago . June 15, 1904 .. 
Kertch-Soutehoum . Sept. 27, 1904 ., is 
Saigon-Bangkok oe -» Sept. 26,1904 .. Sept. 28 

Saigon-Bangkok .. e- Oct. 1, 1904. Oct. 8 


Viatao route . Oct. 1, 1904 os Oct. 1 


Telephone Trunk Lines.—It is reported that a third 
trunk telephone line between London and Dover and other Kentish 
towns is!to be constructed by the General Post Office. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor,—October 14th. Engine room, electrical 
and general stores for, the Town Council. See “ Official Notices” 
to-day. 


Antwerp.—October 15th. The Municipality of Ghent 
invites tenders for the construction of 10 electric cranes at that 
port in accordance with the specification, a copy of which may be 
seen on application at the Commercial Iatelligence Branch of the 
Board of Trade, 73, Basinghall Street, E C. 


Barrow - in - Furness.—October 18th. Arc lamps, 
columns, bases, switches, &. See “ Official Notices” September 
30th. 


Birmingham.— October 11th. The Electric Supply 
Committee invites tenders for the building work in connection with 
the new electric generating station, situated in Summer Lane. The 
work will include brickwork above floor level, concrete work, under- 
ground fiaes, brick chimney, all ironwork, &c. 


Brighton.— October 10th. Advertising rights for the 
electric cars. See “ Official Notices” September 23rd. 


Carli*le.—November 1st. Two Lancashire boilers, two 
50-kw. and one 30-Kw. steam dynamo, 5-ton travelling crane, 
economiser, cables and boxes, wiring of buildings, switchboards, 
motors, fans, &c, for the Cumberland and Westmoreland Lunatic 
Asylum. See “Official Notices ” September 30th. 


Fulham.—October 19th. A 3,000-volt main generator 
switchboard for the Electricity Department. See “ Official Notices” 
to-day. 

Great Western Railway. — October 17th. Tenders 
for a year’s stores. For list of electrical sections see “ Official 
Notices” September 30th. 


Ipswich,—Continuous-current meters for the Electricity 
Department for 12 months. See “ Official Notices ” to-day. 


London.—October 11th. Electric wiring, &c., for the 
Ranger’s House, Blackheath, for the L.C.0. See “ Official Notices” 
September 30th. 


Middlesex.—October 12th. The Light Railways Com- 
mittee of the Middlesex County Council invites tenders for the work 
and materials required in the construction of the permanent way 
(for electric traction), bridge work, and road widenings connected 
with a number of light railways. See our September 23rd issuc. 


Rochdale.—October 10th. Ejector condensers, circu- 
lating pumps, piping, &c. See “ Official Notices ” September 30th. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. Conditions, plans, &c.,on application to Messrs. 
Pook & Co., agents for the municipality of Shanghai, 63, Leadenhall 
Street, E.C. 


Spain.—October 12th. The Municipal Authorities of 
Espinar (province of Segoria) are inviting tenders for the con- 
cession for the electric lighting of the town. Particulars may be 
obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Espinar (Segoria). 

Spain.—October 13th. The Municipal Authorities of 
Almendralejo (province of Badajoz) are inviting tenders until 
October 13th for the concession for the electric lighting of the town 
during a period of 19 years. Particulars may be obtained from, 
and tenders are to be sent to, El Secretario del Ayuntamiento de 
Almendralejo (Badajoz). 


Sunderland.—October 18th. Two 300-kw. three-phase 
5,000-volt generators to couple direct to existing Belliss engines; 
two 300-Kw. synchronous motors, 5,000 volts, to couple to existing 
Silvertown multipolar dynamos. See “ Official Notices” to-day. 


Tamworth.—Offers for the construction and maintenance 
of electric lighting works are invited by the Corporation. Sece 
“Official Notices ” to-day. 


Tottenham.—October 2Ist. The U.D.C. is open to 
enter into negotiations with a company to exercise the powers 
under its E.L. prov. order. See “‘ Official Notices ” to-day. 


OLOSED. 


Aberdeen.—The Tramways Committee has accepted the 
offer of Messrs. R. & J. Shinnie, coach-builders, Aberdeen, for the 
construction of covered tops for 20 cars, at £125 each. 


Birmingham. — We are informed that Messrs. T. 
Sugden, Ltd., of Fleet Street, E.C., have secured an order to install 
14 of their superheaters in connection with the Lancashire boilers 
for the City of Birmingham Electricity Works. 

The Brush Electrical Engineering Co. has obtained the follow- 
ing contract :— 
City of Birmingham Tramways Co.—40 tram cars complete with radial trucks. 

Burton-on-Trent.—The contract for steam exhaust and 
circulating piping for extensions at the electricity station, has 
been given to Messrs. Buxton & Thornley, Ltd., a local firm for 
£624. There were seyen tenders sent in. 


Coventry.—The T.C. has accepted the following tenders 
in connection with E.L, extensions :— 


Kelly & Sons, engine house extensions. 
Siemens Bros, & Co., one 600-Kw. alternator. 
Aiton & Co., pipework. 
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Halitax.—The tender of the Chloride Electric Storage 
Co., Ltd., to clean and overhaul the main storage battery at the 
Corporation Electricity Works for £250, has been accepted. 


Lincoln.—The City Council on Tuesday awarded the 
contract for the reconstruction of the tramways upon the G.B. sur- 
face contact system. Messrs. Wm. Griffiths & Co., Ltd., will execute 
the permanent way work, and the ‘G.B.” Surface Contact Co. will 
undertake the electrical equipment. 


Liverpool.—The Walsall Electrical Co., Ltd., have 
obtained the order for installing power mains for electric cranes, 
arc lighting and incandescent lighting at Wellington Dock, Liver- 
pool. 


London.—The following tenders have been received by 
the London County Council for renewing the installations on the 
Woolwich ferry boats Duncan and (fordon :— 


Scott & Mountain, Ltd., Newcastle-on-Tyne a .. £718 
Newtons, Ltd., Taunton... .. 0... oe = 
Siemens Bros, & Co., London ee oe (accepted) 812 
Johnson & Phillips, Charlton .. ee se oe ° 890 
General Electric Co., Ltd., London .. ea 1,068 


Electric Construction Co,, Ltd., Wolverhampton ; 
£920, 969, 1,085, 1,131, 1,221 and 1,265 
5282 


Belliss & Morcom, Ltd., Birmingham ee aa 1'306 


Scottish Central Supply Co.—This company has 
placed the contract for complete engine house equipment for their 
scheme with Messrs. Bruce Peebles & Co., Ltd., as follows :—One 
1,200-1.H.P. set; two 600-1 H.P. sets; two 150-Kw. sets; exciters, 
switchgear, &c., all for the company’s first installation, at a cost of 
£15,500. 


Wormwood Scrubbs,—The tender of the Private Wire 
and Telephone Installation Co., Ltd., has been accepted for a 
complete installation of telephones, fire alarms, and electric bells 
in the new workhouse and infirmary at Wormwood Scrubbs, now in 
course of completion for the Hammersmith Guardians. 








FORTHCOMING EVENTS. 





Saturday, October 8th.—At2p.m. North of England Institute of Mining and 
Mechanical Engineers. General meeting at Newcastle-upon-Tyne. 


The following papers will be open for discussion :—‘‘ Notes on Elec 
tric Power applied to Winding in Main Shafts,” by Mr. W. C. 
Mountain; “he Electrical Driving of Winding Gears,” by Mr. F’. 
Hird; ‘**The Dynamics of the Winding Engine,” by Mr. 8S. L. 
Thacker, 

Monday, October 10th.—At 8 p.m. Institution of Mechanical Engineers 
(Graduates’), Mr. V. 1. N. Williams on ‘‘ Exhaust System of Dust 


Collecting.” 
Friday, October 14th,—First Electro-Harmonic Concert of the Season. 








NOTES. 


Third Rail Fatality—On Friday, September 30th, 
another case of electrocution occurred on the Southport-Liverpool 
electric railway. A man named Matthew Nolan, a reservist in the 
Grenadier Guards, aged 30, was eeen by a boy to step on the live 
rail between Hall Road and Formby Station about 12 o’clock noon. 
He was removed to Formby by an electric baggage car, and died 
there before the arrival of a doctor. An inquest was held at 
Formby on Saturday by Mr. Brighouse. Willis Harwood, (six- 
teen), Great Crosby, said that at 11.10 o’clock on Friday morn- 
ing he saw deceased on the golf links at the Hall Road. It 
was raining. He saw Nolan leave, and about 20 minutes afterwards 
he heard a person shout, and saw deceased on the live rail. Nolan 
shouted, ‘God have mercy on me!” William Brew, another boy, 
said he would stay by deceased and warn approaching trains. The 
station-master hastened to the spot. Deceased had to climb a stone 
wall to get on to the line; he seemed sober, and was making 
his way to Altcar. William Brew (fifteen), a “caddie” boy 
at the links, said he saw the man on the rails. Nolan said to him 
in agony, ‘Come, child, and take me off.” A train was coming, and 
witness waved his arms and stopped it. The motorman and guard 
descended and took the deceased off the live rail, and put him in 
the car and took him to Formby. Thomas Sykes, motor driver, said 
deceased was found between the live rail and the running rail, and 
was unconscious, Animation could not be restored. Dr. Carter 
said deceased was 5 ft. 9in., and well made. There was a burn 
extending from the left hip down to the knee. Death was due to 
shock and heart failure caused by electricity. The Coroner said 
there had been a Board of Trade inquiry. From his owa experi- 
ence on the line, he thought every possible protection was given by 
the railway company to the travelling public. Deceased must have 
been trespassing long before he got to the spot where he was found. 
The Coroner said he did not hold a brief for the railway company, 
but the company had protected the line at every part. Mr. Par- 
miter, for the railway company, read the report of the board of 
Trade, from which it appeared that every protection had been made. 
The Coroner said he travelled much on the line, and until it was 
proved to the contrary, he would take it for granted that the com- 
pany were fully alive to the dangers that existed, and were willing 


The jury 
returned a verdict of death from shock caused by electricity. They 
were entirely agreed that the railway company were doing every- 


to do all that could be reasonably expected of them. 


thing to minimise danger. They complimented the boys for their 
exemplary conduct, and said their sympathy should be divided 
between the company on the one side, and the deceased and his 
relatives on the other. 


Electric Shock Fatality—On September 28th an 
inquiry was held at Scarborough into the death of James Thomp- 
son, aged 18, who was electrocuted whilst following his employment 
on the previous day. 

Wm. Reading, errand boy, said he saw the deceased in the Old 
Town Hall Arch going into the sub-station. Witness saw him place 
his india-rubber gloves on after descending. 

George Arnott, electrician, in the employment of the Scarborough 
Electric Supply Co, said he was at work in the 8t. Nicholas sub- 
station on Tuesday afternoon along with the deceased. This was a 
station where the current was distributed to consumers. They were 
engaged in fixing wood work to carry cables. At 12 o'clock they 
left for dinner, and witness returned at 1.30. The station doors 
were then open. He called to deceased to take a tin of paint, buat 
got no answer, and so he went into the station and found deceased 
sitting on a box a yard from the foot of the steps. He was quite 
unconscious, and was in a stooping position, with one hand on the 
wood work which supported the switchboard. His left hand was 
hanging by his side. His head would be about 3 in. from the nearest 
live terminal. He was sufticiently near a live terminal to cause him 
to come in contact with it by a slight movement. Deceased had 
his regulation gloves on. Witness noticed some water bad been 
spilt upon the floor, but deceased's feet were restirg on a dry por- 
tion of the concrete. The pressure of the electricity at the ter- 
minal would be 200 volts. Deceased was engaged in dusting the 
switches. It would be half an hour and five minutes after he was 
found that they found deceased was dead; but in witness’s opinion 
he was quite dead when first found. He did not know of any rule 
prohibiting apprentices from entering the sub-station by themselves. 
Deceased had a thorough knowledge of the working of the switches 
in the station. He knew which terminals were dead and which 
were alive. Thompson had heen with him three years, and was 
experienced. He knew of the exact risks that existed, and knew 
the sub-station well. From his knowledge of the sub-station he 
did not consider there was any risk in working on particular switch- 
boards. 

J. E. Williams, assistant manager to the Scarborough Electric 
Supply Co., said the voltage which passed through the terminals 
was regulated at the works. The maximum voltage through low 
tension terminals was 204. The pressure varied slightly. The 
actual voltage received by deceased did not exceed 130. Deceased 
would have had to have touched two terminals to have had a 
voltage of 200. Dr. Maingay said he had made a post-mortem 
examination, and found the only mark on the body was a small 
scar like a burn, 14 in. long, on the left side of the neck. There was 
no disease in the body to cause death, but the appearance of the 
deceased was consistent with death from electricshock. The doctor 
said he did not know the minimum voltage which a human being 
could withstand. He did not know whether a shock of 130 volts 
would cause death. 

The jury returned a verdict that deceased accidentally met his 
death by an electric shock whilst working in the sub-station. 


Railway Servants and Electrification.— ln the course 
of his presidential address at the annual meeting of the Amalga- 
mated Society of Railway Servants at Bradford, Mr. W. G. Loraine 
said :—~‘ The electrification of railways was but in its infancy, and 
the changes in the working conditions brought about by that means 
of haulage were of untold importance to railway men. The dangers 
arising from the live rail, the increased rate of speed, the compli- 
cations which arose in working mixed traftic over lines which were 
electrified, were reasons why the working conditions, should come 
under review without further delay.” 


The London Traftic Commission,—|t is stated in the 
Times that this Commission will resume its sittings in the middle 
of next month. It was announced earlier in the year that all 
evidence had been heard, but it is now stated that further evidence 
will be taken before the Commission finally reports its conclusions, 


The St. Louis Engineering Congress.—The [nter- 
national Engineering Congress commenced its proceedings on 
Monday, under the auspices of the American Society of Civil Engi- 
neers. The Congress continues throughout the whole of this week. 


Appointments Vacant.—Switchboard attendant (24s.) 
for Eccles; shift engineer for Hornsey (£2) ; switchboard attendant 
for Stockton-on-Tees (273s. 6d. to 35s.); chief assistant electrical 
engineer for Bermondsey (£145) ; switchboard attendant for Leyton 
(30s.); switchboard attendant for Loughborough (203.); station 


engineer for Woolwich. 


An Electric Club for Birmingham.—An effort is being 
made in the Birmingham district to bring together, as members of a 
proposed Electric Ciub, all who are interested in electrical work in 
that part of the country. We understand that those engaged in 
the electrical and allied trades of the city of Birmingham and its 
outlying districts are very little known to one another, and the 
formation of such a club should go a long way to remedy this state 
of things, especially as we are informed that the idea has met with 
a very hearty reception from many associated with railway tele- 
graphs, postal telegraphs, the National Telephone Co., the technical 
school authorities, manufacturers, constructional engineers, and 
last, but we suppose not least, professional men. It is pro- 
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posed to make the foundation of the club as broad as possible. Mr. 
W. Dalby, of 187, Ombersley Road, Sparkbrook, is one of the 
moving spirits in the affair, and any particulars can be obtained 
from him, A first meeting is to be held at the Colonade Hotel, 
Birmingham, on Saturday, to draw up a general scheme, appoint 
committee, &c. We wish the movement every success. 


X-Rays.—Laffan’s agent at New York says that Mr. 
C. H. Dally, who was formerly Mr. Edison’s assistant, and who was 
badly barned by continual experiments with X-rays, died on 
3rd inst., after seven years’ ceaseless suffering. It is reported that 
the burns developed into cancer, necessitating seven amputations 
of the hands and arms. 


The Coal Commission.—This Commission, which has 
nearly completed its labours, will shortly complete its report. 
It resumes its sittings at Westminster on October 13th. 


Electro-Harmonic Society.—We wish to specially draw 
our readers’ attention to the approaching resumption of the concerts 
of this progressive Society. The first ‘‘ Smoker” of the season is to 
be held on Friday next, 14th inst., at the Holborn Restaurant 
(King’s Hall), and the programme is to be as follows:—Vocal music 
by Mr. Samuel Masters and Mr. Frederick Ranalow; instrumental 
music by Mr. A. EK. Izard (piano), Mr. T. E. Gatehouse (violin), Mr. 
H. M. Higgs (mustel organ) ; humorous recitations will be rendered 
by Mr. W. G. Churcher, comic songs by Mr. Will Edwards, 
humorous sketches by Mr. Harrison Hill, and marionette perform- 
ance by Mr. Walter Graham. All members and friends of the 
Society are urged to keep the evening free from other engagements, 
so as to give the season a good start. 


Unfriendly Friends,—A party of English tourists, 
returning from the St. Louis Exposition, paid a visit on September 
20th to the works of the Safety Insulated Wire and Cable Co., at 
Bergen, N.J. General H. M. Whitlock, the president of the com- 
pany, consulting with Mr. M. H. V. Marquet, the superintendent, 
decided that it would be a delicate compliment to the visitors to 
hoist the British flag on their arrival. This was duly done, writes 
a correspondent, “ but the local residents took offence at the display 
of the flag, and on the advice of the police, it was removed and the 
stars and stripes substituted.” 








OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELrorgicaL Review posted as to their movements. | 


Central Station Engineers.—Mr. F. T. CAuwis, senior 
engineer-in-charge at the Sheffield electric light station of the Cor- 
poration, is leaving to take up an appointment with Messrs. C. A. 
Parsons & Co., of Newcastle-on-Tyne. 

Mr. J. W. Barnes, of the lighting and power station of the 
Sheffield Corporation electric supply department, was one of the can- 
didates selected to appear before the Committee in respect of the 
post of resident electrical engineer to Marylebone. We hear that 
Mr. Francis A. WILKINSON, electrical engineer to the Waltham- 
stow Council, was appointed to the above position, the salary being 
£600 per annum. 

Mr. W. S. HatxLiwkx1, senior engineer-in-charge at the Mersey 
Railway power station, leaves this country on Saturday next to 
take up the position of assistant electrical engineer to the Lagos 
Government. 

The Exeter Electric Lighting Committee has appointed Mr. 
Davis to be superintendent of the electricity station. 

Mr. A. S. Grugs, electrical engineer and tramways manager to the 
Blackburn Corporation, has obtained release from his engagement, 
his services terminating on December Ist next. Mr. Giles has 
obtained an important appointment, with a private firm in South 
Africa, to superintend the establishment of electric tramways 
abroad, at a salary of £1,800 per annum—an advance of £950 upon 
his present stipend. He was appointed electrical engineer at 
Blackburn in January, 1895, and when the Corporation acquired 
and converted the old tramways to electric traction six years ago, 
he was also appointed tramways manager. 

Mr. J. Ennest Doras, late assistant engineer of the electricity 
works at Shanghai, has been appointed chief engineer of the station 
of the Electricity Supply Co., at Totnes. 

Halifax T.C. has decided to increase the salary of Mr. W. M. 
Rocekrsoy, electrical engineer, from £400 a year to £500, with two 
annual increments of £50, on condition that he agrees to remain in 
the service of the Corporation for three years from January lst, 
1905. Mr. Rogeraon has been offered an appointment worth £700 
a year by the South Metropolitan Electric Supply Co. 

Mr. WatTer T. Kere, assistant electrical engineer at the Crewe 
Corporation electricity works, has secured an appointment at the 
Hereford Corporation electricity works at a salary of £250 a year. 
There were nearly 300 applicants for the post. 

Mr. A. J. C. WateRnanp has resigned the position of resident 
electrical engineer at Dartford. 

There were 52 applications for the position of shift engineer at 
Burton-on-Trent, These were reduced toa list of seven, and Mr. 
J. H, THompson, senior shift engineer at Dewsbury, has been 
appointed. A second vacancy for a shift engineer has occurred since 
the above vacancy was advertised, and this appointment has been 


4 


given to Mr. W. Buacksuen (one of the seven), engineer-in-charge 
at Doncaster. 

On the occasion of leaving the service of the Great Northern and 
City Railway to take up the station superintendent’s appointment at 
Ilford, Mr. J. R. Mygrs was on Friday evening presented with a 
handsome silver mounted ebony walking stick and a briar pipe, by 
the workmen of above generating station. 

Mr. A. H. PasHpy has been appointed resident engineer to the 
Municipality of Aliwal North, South Africa. 

Mr. Puitrie Fow.se, shift engineer at the Halifax Corporation 
Electricity Works, has resigned his post. Mr. Epaar Howtzas has 
been appointed in his place. 

Mr. J. W. A. Buynze has’ resigned his appointment as chief 
assistant engineer at Bermondsey, he having been appointed 
= to the Havana Electricity Co.’s installation at Havana, 

uba, 


Tramway Officials——The Glasgow Corporation Tram- 
ways Committee has received the resignation of its tramway 
manager, Mr. Jonn Youna. In his letter to the Lord Provost, Mr. 
Young says:—“I have been unexpectedly offered an important 
post by Mr. Chas. T. Yerkes, chairman of the Underground Electric 
Railways Co., of London, Ltd., as his right-hand man in the control 
of the tubes and tramways of his companies. I was not looking for 
anew field of operation, but this proposition has come to me in 
such a way that I could not tind any sufficient reason for declining 
it; so I have accepted it, and have accordingly another new start 
to make. By same post I am sending to the Town Clerk my formal 
resignation as from a month hence.” Mr. Yerkes considered it im- 
portant that Mr. Young should enter upon his new duties at the end 
of October. Ata meeting of the Tramways Committee on Monday 
it was unanimously agreed to appoint Mr. James DaLRYMPLE, 
deputy manager of the tramways, to be general manager. 

The Oldham .Tramways Committee have appointed, as general 
manager of their system, Mr. Lewis Starrmry, for some time past 
general manager of the Blackpool, St. Annes, and Lytham Tram- 
ways Co., at a commencing salary of £300 a year. 


General.— Mr. Hersert Laws Wess has just returned 
to London from a tour of inspection of a number of the large tele- 
phone systems of Northern and Eastern Europe. In the course of 
his travels Mr. Webb visited Christiania, Stockholm, St. Petersburg, 
Moscow, Warsaw, Budapest and Vienna. In the three Russian 
cities, and in Budapest, the telephone systems have lately been 
entirely reconstructed on modern lines, the common battery system 
having been adopted in all of them. At St. Petersburg the work of 
reconstruction is not yet complete, but the new service is to start 
early next year. 

Mr. F. Austin Broop, of the British Thomson-Houston Co.’s 
Construction Department at Rugby was, on September 27th, married 
to Miss Alice Cristall at Folkestone. 








NEW COMPANIES REGISTERED. 


London Electrical Syndicate, Ltd. (82,137).—This company 
was registered on September 27th, with a capital of £10,000 in £1 shares (£1,000 
preference), to adopt an agreement with the London Electrical Syndicate, 

Ltd. (in liquidation), and G. Pearson, the liquidator thereof, and to carry on the 
business of electricians, mechanical engineers, suppliers of electricity for light, 
heat, motive power or otherwise, &c. The first subscribers (each with one 
share) are :—H. Anschel, 47, South Hill Park, Hampstead, estate agent; I". G. 
Webster, 14, Campbell Road, Bow, E., contractor; G. Pearson, Pitfour, Ilford, 
electrical engineer; L. S. Woolf, Mitford House, Marquess Road, Canonbury, 
articled clerk; H. A. Tilcock, 80, Huntsmoor Road, Wandsworth, BW. , clerk ; 
K. A, Lucas, 137, Markhouse Road, Walthamstow, clerk ; I. Green, 52, , Highbury 
New Park, N., merchant. No initial public issue. The number of directors is 
not to be less than three nor more than seven. The first are G. Pearson, H. 
Anschel and F', Webster; qualification, one share; renumeration as fixed by the 
company, 





Acar som 





ELECTRIC TRAMWAY ACCOUNTS. 


In the Manchester district electric, tramway 


Manchester development creeps on apace, and the Man- 
Corporation chester system bids fair to head the list of such 
Tramways. undertakings in the course of the next few 


years. At the present time the route mileage 

isthe greatest in the United Kingdom, comparing with Glasgow's 

66 and Liverpool’s 57 miles of route. It comprises some 52 miles 

Corporation owned, 25 miles leased, and 3 miles over which running 

powers are exercised. The car-mileage of 13,759,071, includes 
141,623 miles of horse and omnibus traction. 
_GEnzRaL STaTEMENT. 


Mar. 31,1904 |Mar. 31, 1903. 








For 12 months ending 





Length of route .. and ade sad 79 miles _ 

Total length of track sah ne ope. |) Seen ap 78 miles 
Number of cars in use ... ~ aie 447 | — 

Car-miles run 13,759,071 | “6,382,036 
Passengers carried ae 120,772,368 |*66,849,457 
Capital expended to date £1,485,612 | £1,200,873 
Traffic receipts ... oe £603,182 £306,250 
Total s o0t one £611,881 £317,960 
Working expenses ise se . | £392,504 £193,989 
Gross profit oe bee sus £219, 377 £123,971 











* Electric traction, 6,315, 865 01 car niaions 66,881, 665 passengers, , remaindgr, horse 
traction, 
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Income per car-mile ... pe pet 10°67d. 11°52d. 
Working expenses per car-mil 6°85d, 7'30d. 
(El. 6°78d.) | (El. 695d.) 

Interest and sinking fund per car-mile 1°80d. 190d. 
Total expenses per car-mile ... , 8°65d. 9°20d. 
Profit or loss per car-mile __... a 2°02d. 2°32d. 
Cost of energy per car-mile 184d. | 1:94d. 
Average fare per passenger ... 12d. | 1d. 

th tied Sa Mae 
Revenue per mile of route . £7,745 | —_ 
Expenditure per mile of route £4,968 | _ 
Total units used : me -» | 16,815,764 | 8,087,264 
Units used per car-mile aoe </ 1:23 1°27 
Percentage of working ex’es to receipts | 64 % a 61% ye 





The year’s! operations, as far as electric traction is concerned, are 
not, of course, complete, owing to the frequent opening of new 
routes, 

The following statement shows the electric traction operating 
expenses in detail per car-mile for the past two years, viz. :— 


1903-4, 1902-3, 
Power Expenses. a od da 4d. 
Electrical energy ... Fee za “re aaa 1:84 1:94 
Traffic Expenses, 
Salaries, wages of drivers, guards, and traffic staff 2°35 2°27 
Cleaning and oiling cars ... ae eae ano "32 
Cleaning and sanding track ce ve ann 0G 06 
Ticket and cash counting departments ... ace ae 27 
Depot expenses see “re eu a *S0 "25 
Miscellaneous ve ee aes aes cue Se 36 
Total traffic expenses ... . —— 341 — 3°53 
Management Expenses. 
Salaries, wages, and miscellaneous office expenses ‘19 28 


% 
Rents, rates, and taxes ... See see oc. “AO 38 





General expenses ... aa igs “ae 06 ‘09 
Total management expenses ... _—— 67— 75 
Repairs and Maintenance. 
Rolling stock aca tes oe ere Meer gti 1 ‘47 
Permanent way ... eee ae are ven) Se 13 
Overhead equipment ace aes oan cae oe 12 
Suildings ... a “es ie oad oe “OL ‘01 
Total repairs and maintenance ... _— ‘86— ‘73 
Total operating expenses ... 6-78 6'95 


It will be noted that the department purchased energy from the 
Electricity Department (gome 17 million units) and that its power 
costs per car-mile appear somewhat high for such an extensive 
undertaking. 

As a result of the year’s working, and after meeting interest, 
sinking fund, and rental of leased lines, the department earns a 
handsome surplus, amounting to some £120,000, which sufliced to 
provide nearly £70,000 towards depreciation, &c., in addition to 
helping the local ratepayers to the extent of £50,000. Although 
we are glad to note that depreciation is not forgotten, and that the 
latter fund (7.¢., reserve, depreciation, and renewals), amounts in all 
to some 8 per cent. on the capital expenditure of 14 millions, yet 
the propriety of so heavily subsidising the rates at this early period 
of the undertaking’s existence as an electric tramway seems at 
least open to question. The general manager is Mr. J. M. McElroy. 


Prorit STATEMENT FOR 1904. 


Interest on loans, &c. £54,723 
Sinking fund... wea aa “re 26,903 
Rents, leases, &c. (part estimated) ... 21,137 
Bank interest, &c., accumulated . — 3,079 
Surplus ey Ra 119,693 

Gross profit... £219,377 








CITY NOTES. 


Willans & Robinson, Ltd, 


Tue twenty-first half-yearly meeting of this company was held 
at Cannon Street Hotel, E.C.,on Wednesday afternoon, Mr. Mark 
Robinson presiding. 

The Cuargman, in moving the adoption of the report, said that he 
had first of all to deplore the unfortunate results of the half-year’s 
trading, and the small prospects of immediate amendment in their 
position. Last time there was a profit at Rugby, small and dis- 
appointing, but still a profit. This time the loss at Queensferry was 
but supplementary to a logs, small, though he was afraid more 





Last time he told them that the engine trade 
In both respects they were worse 
off now. The public seemed to be unaware how very bad the 
engineering trade had become, yet it would be difficult for him to 


significant, at Rugby. 
was bad, and the profits small. 


exaggerate the badness of business in that department. In com- 
parison with some cases, they must appear to be well off, 
for they had engines of a good many thousands of horse-power 
on order. There was, however, little profit in it. As 
he had pointed out before, they had no longer a monopoly of 
high-speed engine work; rivals had crept up closer. They had 
also suffered from troubles which he thought were less easy to 
justify to them, and which had lost them the support of some of 
their best and oldest friends. There, at least, was an element 
of weakness, which it rested in their hands to justify, and 
they were giving very earnest attention to it. In Mr. Peache, who 
was added tothe board in the spring, he saw much hope for the 
future. In preparing the accounts, they thought it right to show 
the worst. Depreciation had been written off at the same scale as 
usual, and reserves had been made for doubtful valuations with 
quite as much caution as they had ever used. This time the 
debtors owed them only £153,000. They had sold, not all, but a 
large proportion of certain of the shares they held in other com- 
panies upon favourable terms. As the report said, they had gone 
in heartily for such reductions and economies as were possible. 
Specific economies had been effected in standing charges, mainly 
in reduction of staff, at the rate of more than £10,000 per 
annum, irrespective of a reduction (to a larger amount) in the 
labour bill at Queensferry; and in a further reduction in the 
staff when certain agreements for service, now in force, should run 
out. On the other side of the account, they were striving to add 
other, and perhaps, under present conditions, more remunerative 
branches to their business. Shey had the strongest belief that, after 
a time, those combined efforts would bring back to their Rugby 
business much, if not all, of its former prosperity. Such new businesses 
could show no profit for some time to come, and might even be a 
source of loss. If the stress of times could play such havoc with so 
old a business as theirs at Rugby, they would, perhaps, realise how 
disastrous had been the effects on the new business at Queensferry. 
More than a year was lost—he might even say two—on experiments 
in producing a certain essential part of their boiler, though they 
succeeded at last. The heavy loss which had resulted from keeping 
open the works during that long and unproductive period had 
crippled their resources, and they could not put down the capital 
necessary to carry on the works except on the smallest scale— 
a scale which only just enabled them to rank as a going 
concern. They had to complete a large contract — taken, 
fortunately, before the fall in prices—and they had satisfied 
themselves that it was better to carry out the work rather than close 
the works altogether. The loss at Queensferry was greater than it 
was last year, the difference being chiefly due to the increased 
amount written off for depreciation, the rest being due to 
writing down the value of certain stock and other articles which 
proved on re-examination to be far less perfect than had been 
assumed. Queensferry accounts would also have to bear a loss 
accruing on the sale of stocks of steel and tubes. The directors 
were using every endeavour to dispose of the Queensferry works, 
and negotiation were in progresstothatend. No favourable chance 
would be neglected. The xeport had told them that the financial 
position of the company was more satisfactory than at the date of 
their last meeting. That wasof most supreme importance for them. 
Losses might be retrieved and profits restored, but only on con- 
dition that the company could carry on the business with adequate 
resources, and with the confidence of its customers. , That state of 
things was only to be obtained by extreme watchfulness and pru- 
dence. It was not sufficient that they had—as was the case now— 
a handsome balance at their bankers, and a clear surplus of cash 
to be received in the near future over that to be paid out. They must 
have surplus enough to safeguard them from the troubles they were 
not expecting. Where stocks could be safely reduced, they would 
try to reduce them. Referring to the question of the directors’ 
remuneration, he said that he had renounced £947 per annum, and 
Sir Gilbert Clayton East £187, and effect was given to that at the 
last quarter day in June. Mr. Arthur Lazenby had desired to do 
the same—renounce £263—but the two directors already mentioned 
ventured to take upon themselves to dissuade him, until the circum- 
stances could be put before the shareholders. Mr, Lazenby was 
appointed comparatively recently, and except very lately had not 
been responsible for the general policy of the administration. His 
salary was on a different and smaller scale from the salaries of the 
original directors, Until the autumn of last year he had received 
£800 per annum, since then £1,000. He gave his whole time to 
the company, and his services, in the opinion of his colleagues, 
were but lightly remunerated, and they believed that in the case of 
Mr. Lazenby the shareholders would not wish to enforce the merely 
general views expressed at the last meeting. At any rate, he 
wished to lay the case of Mr. Lazenby before the shareholders 
before that gentleman was allowed to make the sacrifice. 

A lengthy discussion, in which a large number of shareholders 
took part, ensued; and Mr. Pgeacus, the newly-elected director, 
made a statement with regard to the actual work in the shops. 

The CuaiRMay, in replying to a number of questions, said that 
one reason why the boiler works had not veen successful, was that 
large electrical companies had arisen, who were willing to take over 
the whole of a contract, and this had taken away a good deal of 
their work. 

Forther discussion, in the course of which several shareholders 
remarked that they considered that Mr. Arthur Lazenby should retain 
his present salary, having taken place, 

The motion for the adoption of the report was seconded by Mr, 
F. W. Cxanxs, and carried. 
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Tramways and General Works Co. 


Tux report for the year ended June 30th last states that the accounts 
show a profit for the year of £1,361. Adding to this £548 brought 
in from the previous year, and deducting £1,500 which the directors 
distributed as dividend in April last, there remains £409 to carry 
forward, subject to any sum the shareholders may vote to the 
directors as remuneration. ‘he profits of the Calais Tramways Co. 
for 1903 show an improvement on 1902, and an increased dividend 
was distributed by that company in January. The dividend for the 
past half-year has not yet been declared. The directors of the Calais 
Co. have for some time past been in treaty for the sale of the under- 
taking to a Belgian company, and the resulting contracts will be 
submitted to the Calais shareholders for approval on October 3rd. 
The directors of this company, having had an opportunity of con- 
sidering the agreements, will give them their support, as they con- 
sider them to be advantageous to the shareholders. 

The meeting of the company was held in London on 31d inst., 
and the report waa adopted. 


Halifax and Bermudas Cable Co. 


TuH directors’ report for the year ended June 30th, 1904, shows 
that the net result of the year’s working is a profit of £2,692, as 
compared with £3,245 for the previous year. Aninterim dividend 
of 24 per cent., free of income-tax, has already been paid, and it is 
now proposed to make a further equal payment, free of income-tax, 
which will leave £192 to be carried forward. This will increase 
the amount to the credit of revenue account to £17,038. The com- 
pany’s cable continues to work efficiently. Offers for the sale of 
debentures to the trustees were invited in December and June last, 
and £7,798 was paid for £7,800 of debentures, which amount has 
been written off capital expenditure. 


Direct West India Cable Co. 


Tur directors’ report for the year ended June 30th, 1904, says that 
the net result of the year’s working is a profit of £3,617, as com- 
pared with £1,430 for the previous year. An interim dividend of 
3 per cent., free of income-tax, has already been paid, and it is now 
propored to make a further equal payment, free of income-tax, 
which will leave £1,817 to be carried forward. This will increase 
the amount to the credit of revenue account to £32,429. The com- 
pany’s cables continue to work efficiently. Offers for the sale of 
debentures to the trustees were invited in December and June last, 
and £5,998 was paid for £6,000 of debentures, which amount bas 
been written off capital exp: nditure. 

The meeting of the company was held at 33, Old Broad Street, 
E.C., on September 29th. 


The New St. Helens and District lramways Co.— 
The directors’ report for the year ended June 30th, 1904, states that 
although trade throughout St. Helens and district has been very 
bad during the whole of the past year, the traffic receipts are only 
£104 10s. less than in the previous year. The directors, as promised 
to the shareholders at the last general meeting, have again relin- 
quished half of the fees due to them. The capital redemption 
policies have been duly kept in force, and the premiums now paid 
amount to £16,360. Mr. Joseph Hunter has joined the board. 
Mr. J. Atherton retires from the board, and offers himeelf for 
re-election. 


Stock Exchange Notices.—A pplication has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to :— 

Callender’s Cable and Construction Co., Ltd,—Further issue of £1€0,000 44 
per cent. first mortgage debenture stock. 

The Committee has also been asked to allow the following 
securities to be quoted in the Official List :— 

Metropolitan Railway-—34 per cent. preference stock; 34 per cent. ‘*A”’ pre- 
ference stock ; 34 per cent. debenture stock; and 34 per cent. ‘*A’’ debenture 
stock, 

Urban Electric Supply Co., Ltd.—Further issue of 16,000 ordinary shares of 
£5 each, fully paid, Nos. 34,001 to 50,000. 


Direct United States Cable Co,—<An interim dividend 
of 3s. per share, free of income-tax, being at the rate of 3 per cent. 
per annum for the quarter ending September 30th, 1904, is payable 
on and after 26th inst. 


Cuba Submarine Telegraph Co.—Dividend at the 
rate of 5 per cent. per annum on the ordinary shares for the half 
year to June 30th. 








STOCKS AND:'SHARES. 


Wednesday Evening, 
Morz business is in the Stock Exchange markets, and investment 
orders expand daily. People are using money,that they must have 
had. locked up for a long time in deposit accounts. Consols, as 


well as the other gilt-edged securities, have begun to rise, thanks to 
the ease of money that is cending capital into the highest-class 
stocks, and the demand for investments paying about 4 per cent 
on the money is reflected in the advanced quotations in the Deben- 
ture and other pre-Ordinary lists. 

Home Railways continue to show activity, and there is plenty of 
business doing in certain speciality stocks. The decline of a point 
in City and South London, to 48, is due, of course, to a few sales 
after the recent very sharp rise. Central London Ordinary has at 
last commenced to move, and its 24 per cent. improvement brings 
the price to 884, while the Preferred has risen to 102 middle, 
despite the official quotation being lower than this. No doubt the 
Deferred will soon be taken in hand, because 80 is certainly a low 
price for what seems likely to be a 4 per cent. stock for some years 
tocome. Electrification prospects are again the lever with which 
Districts were raised as high as 44, only to drop swiftly to 424 
to-day, Wednesday. The 6 per cent. Debenture stock has been sold 
this week at 155 on behalf of a deceased account, and as the 
nominal quotation in the Oficial List is 152 to 157, the execators 
did not get a bad price. Metropolitans are now within 24 points 
of par, and it is urged that not only will the company, along with 
the District, be able to greatly increase its carrying capacity under 
the new conditiong, but that the ratio of expense will be materially 
lowered, the argument being based upon comparison of the costs on 
the Mersey Railway before it was electrified and those obtaining 
now. Great Northern and City Preferred “A” shares are 54, 
showing no change. 

Seven or eight improvements amongst the Debenture stocks of 
electricity supply companies testify to the growing search after 
irreproachable investments. Dividends deducted are being quickly 
recovered, and this department has no falls to exhibit, allowance 
being made for these interest deductions. A fair amount of 
business is done in the shares of the various metropolitan com- 
panies, but not enough to bring about much alteration in the price- 
list. Charing Cross are } better at 84, and the New Ordinary are 
also better at 8. Edison & Swan Second Debenture, ev 24 per 
cent., is down a point only, thus marking an actual rise of 14. 

Telegraph issues are steady, with a few small rises and no falls, 
Anglo-American Deferred recovered to 84, but it was hard work for 
a seller to get that price.. Cuba Telegraph Preference are the 
dividend of 5s. better, the better tone of the market for Cuban 
railway descriptions having directed attention to the telegraph 
shares. Eastern Extensions hardened } to 12#, and a similar rise 
brought Western Telegraph shares to the same price. Eastern 
Ordinary has added a point at 1324, while the Trust shares are un- 
changed. Following the rise in Telegraph Constructions, an advance 
of 10s, in India-rubber shares has to be chronicled, the price of the 
latter being now194. British Aluminium Debenture at 96 is 14 per 
cent, better. 

National Telephone Deferred picked up its last week’s loss of a 
point, and is back again at 93, and Oriental Preference at 1,°, have 
gained 1s. 3d. per share. Monte Video Ordinary and Chili Tele- 
phone shares at 103, and 5} respectively have not moved. 

Since writing last week about the South Wales Electric 
Power Distribution Co., we have ascertained that the demand 
for power has been greatly augmented by the addition 
of an important consumer. Although there is little doing in 
the shares, 500 .changed hands at 8; on Wednesday, and 
quiet inquiries are being made for the 5 per cent. Irredeemable 
Debenture stock. A small amount changed hands on Monday at 99, 
and eince then buyers have appeared who are prepared to pay 101 
for the stock. In years to come, it will be worth 120, and it is 
rather a pity that neither the company’s shares nor Debentures 
have yet received an official quotation. 

Amongst Traction descriptions, a jump in Belgrano Ordinary to 
38, stands out as one of the features, and there is a lot doing in the 
shares. The ‘A ” Preference at 5%, and the ‘'B” at 5} have barely 
changed. Anglo-Argentine Ordinary, of course, are harder at 6; 
ex 3s, dividend, and the deduction of 2s. 6d. from the Preference 
bas not dislodged the price from 54. Metropolitan Electric Tram- 
ways 44 per cent. Debenture is up to par, but the shares have not 
participated in this advance. British Electric Traction Debenture 
is fractionally firmer, and City of Buenos Ayres trams are 103 to 10}. 
Auckland Debenture, indicated here as a promising investment at 
99, is now 1033. Cape Electric Trams at 14} are the turn stronger, 
and this section as a whole has a decidedly good tendency. 

Amongst the more Miscellaneous class, Willans & Robinson con- 
tinue weak. Dividends have been deducted from Babcock and 
Wilcox shares, and the prices are now 34 and 1 for Ordinary and 
Preference. General Electric Debenture at 934 is ex 2 per cent. 
In Henley’s and Callender’s no alteration has occurred. 
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“ig Business done 
Closing Closing 
Present Dividends for the last : : week ended 
RAMBE, Quotations Quotations rR 
Issue, share three years, Sept. 28th Oct. 5th. 
1901, 1902, 1908, Highest) Lowest 
67,100 | African Direct Telegraph, 4 % Debs. ee ee oe ee e- | 100 ee “a ae 98 —102 98 —102 sift ° 
,000 | Amazon es Co.’s shares, Nos. 1 to 25,000 es ee ee 10 ° on ee 2— 84 ae ‘i 
119,7002 Do, do. 6% Debs.,Nos.1t01,250Red, .. .« « 100 ° +s +e oo oe oo :- ° 
788,840 | Anglo-American Telegraph a ee © eco e| Stock | 61s. 60/6 61s. 50 — 53 50 — 53 52 aa 
8,105,580 Do. * do. 6 % ee ak. ~<an ° co «= oe: | Stock | 6% 6% 6% 96 — 98 96 — 98 974 964 
8,105,580 Do. do. Deferred am See, ewe -. | Stock 2s. 1/- 2s. 8— 8 8i— BY 8; 8r5 
44,000 Chili Telephone, Nos. ito 44000 Gee eml sce Se. ‘ea se 5 5% | 6% | 7% S— 6% e-— ¢ . 
18,888,800$ | Commercial Cabl co | oar 8% | 8% Si 170 —190 170 —190 xd a - 
1,841,209 do, * sterling 600 year 4 "% Deb, Stock Red. .. .. | Stock a ‘i = 94 — 97 93 — 96 xd 96 94 
16,000 | Cuba Telegraph R Ree ea eee cone” 2. oe ee 4% | 6% | 5% =e 7— 8 + Zs 
6,000 Do. 10 % Pret, e ee ee ee 10 “e ee os 15 — 16 15 — 16 ee 
6,000 | Direct Spanish ee %, ‘Cum. ‘Pret. oe ee ee ae 5 ee ee 71— 8 71— 8xd oe 
,000 Do, GG Debt. 1c ce tell 50 or ne 7 98 —101% 98 —101 % fs oa 
60,7102 | Direct United Btatee ‘Cable 20 84% 8i% 8% 104— 103 104— 103 10;°5 104 
81,800 | Direct West India Cable, 44% } Reg. Debs within Nos, 1 to 1 200, Red. | 100 ee *e +. 99 —101 99 —10L +: *- 
4,000,000 | Eastern Telegraph, Ord. — ~ «  < -. | Stock | 7% 1% 1% 129 —184 130 —185 134 1314 
1,955, Do. rig f, 8 kK 100 87 — 90 89 884 
1 " Pref, Stoo! oe ee ee oe ee — sj — 
1,684,645 Do, Mort. Deb. Stock Red.:. ee ee | Stock ae wa 106 —109 106 —109 107 EF 
ane Eastern Extension, ‘Atstalasi, and China Telegraph :. .. ‘ al 1% | 7% % Bue “se 123 124 
p to: toc ee eo ee 5 —108 5 —108 we ae 
800,000 a ty & South — Tele., 4% Mt. Db., Nos. 1 to 8 ,000, red, 1909 100 ee e ee 99 —102 99 —102 ee 
200,0002 do, — Reg. Mort, —_ (Mauritius Sub.) 1 “7 8, _ 25 nee “iP aa 100 —103 %, 100 —108 od aa 
pee Giobe ‘Telegraph ond Teast a woe Toa sae 4 10 53% |£3167*) 54% 93— 93 a 93 943 
y oO. et. ee ee ee ee ae 10 aa «e ae 13 14 33— 144 14 343 
160,000 | Great Northern PS a. of Copen 10 15% | 1%% | 15% 3 50° 2° a0" 294 aa 
64,700 Halifax and Bermudas Cable, 44 % .y Mort, Debs. et 900 ; within Nos. } 100 ms — wt 99 —101 99 —101 , “a 
17,000 | Indo-European Telegraph ,, 2900, Rodel) gs |10% | 10% |10% | 4 —47 44 — 47 16 45 
72,680 | Monte Video Telephone Co., Ltd., Ora. ee oe ee eo 1 ee =a ae va— J, — se 
1,988,888 | National Telephone, Pref. Stock . oo “sel «a «= exp Me 5% | 6% | 6% | 104 —106 104 —106 1053 104 
1,966,667 Do, a CR, cc ec) ew, 06 sce oak Sam ne 44% | 5% 91 — 93 92 — 94 934 9h 
15,000 Do, do, 6 % Cum. 1st Pref, .. ee ee eo ee 10 6% 6% 6% 12— 14 12 — 14 134 “a 
15,000 Do, do, 6 % Cum, 2nd Pref. oe ee ee 10 6% HP; 6% 11 — 18 ll — 18 +. “* 
9,250,000 Do, do. 5% ‘;“eo 8rd. Pret, 1 to 250,000 .. “e 5 5% 5 6% 5a— 5S 5a— OB ae «e 
000,0002 Do, do, grate Stock Red. ee ee ee -- | Stock | 84% 84% 84% 97 — 99 97 — 99 98 972 
689,593 Do, do. 49% Deb. Stock Red. a 100 4% | 4% | 4% | 104 —106 104 —106 1043 a 
1,000, Do. Prov. Certs., 85 % to be p aid a ea wa aa 67 — 69 67 — 69 672 
179,818 Oriental Telephone and Elec, Nos. 1 to <~ 604, ‘tally paid e ee 1 6% 6% 64% H— 1A #-— 1 we . 
50,000 Do. do. 6 % Cum eo ee 1 oe ee ee lp;— 1% 14— 1 e 
100,0003 Pacific and European ss 4 % Guar, ba 101,000, 3.2 | 100 * ee o 97 —100 97 —100 . 
11,889 | Reuter’s .. tot Gas cae ee, ade 6G 8 5% | 5% . 1% 1% * 
,808 | Submarine Cables Trust ee ee ee eo eo. | Cert, ee ee ee 118 —123 118 —123 a 
68,000 | United River Plate Telephone — aa 5 1% 1% os 6 — 4 — 64 6 64 
,000 Do, do, 5% Cum. Pret., Nos, 1 ‘to 40, 060 ee 5 ee ee ia 4j— 52 aa 
179,947 Do. do. Debs, .. ee oe «- | Stock ee oe se 108 —106 108 —106 ee 
609 | West African Telegraph, Shares... 10 ee 2% 4% 6— 7 6— 7 a ee 
80,008 | West Coast of America, 1 to 30,000 and 53, 001 to 53, 003" 24 eo ee =S to— th ila i ee ne 
150,0003 | West Coast of America, 4% Debs, ltol, 500 guar, by Bras, Sub, Tel, 100 ee ee ea 97 —100 97 — 100 as “ 
967,980 | Westen Telegraph, Ltd., a 1 to 207,980 want Sen ee 10 1% 1% 1% 193— 12 124— 13 12% 124 
0003 2» do, Debs, nd series, 1906. ‘“s ee | 100 ee ee a 101 —104 101 —104 aa os 
400,000 do, Deb. Stock Red. .. oo ee ee | 100 ee e «se 101 —104 101 —104 . na 
88,821 West! India and Panama ta, ° wan.” ae ee 10 ee ee ee i— 43 i— : 
84,568 Do, do, do, 6 % Cum, 1st Pref. “ “oe 10 oe . oe 64— 7 64— 7 6% 62 
4,669 Do, do, do, ° Cum, 2nd Pref, 7 ae 10 aE oi = 5— 6 5— 6 5B 2 
, 0003 vo, do, do, Debs., Nos, 1 to 1, 800" e- | 100 ee . ee 100 —103 100 —103 ee ee 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| 
20,000 so Aluminium 7 % Cum, Pref, .-. ee ee ee ee oe 10 ee * a 5— 6 5— 6 « BO wa 
10,000 do. A” 6 % Cum. Pref. .. ‘a os 10 oo e e — 9% 84— 9% <b me 
800,0002 De do. 6% 1st Mort, Deb, Brock Red, ee ee e+ | Btock e ee oo 92 — 97 94 — 98 J oo. Is oe 
100,000 British Bite Traction eo 0 eesite 10 9% | 8% aa 10 94— 10 913 | 944 
100,000 Do. do £% Sen. Pret. :. o* “ee 10 ° ee ° 103-- 113 10j— 11 HA} <- 
sg bog % b Perpetual Debentare Sto Btock ee ee a ee ae aa 117 —~ = —118 xd 117 1154 
Hy e oc e e P ae ee 94 — 9 96 — 97 ee oe 
100,000 Briteh Insulasod and Hels y y Cables oe ee oe ee oe 6 10% |10% 8% 54— 6 5a— +6 e- eo 
100,000 Do, do. 6% Cum, Pref. .. + qe ke 6 ae ae ea 64— 6 5a— 6 5h 58 
000 Do, do. ye, 1st Mort. Deb. Red... ee ee ee | 100 ee e ee 101 —104 101 —104 ae ee 
,000 |{Browett, Lindley & Oo.,, Ord, .. ° oe eu ee £1 Nil aa és ur ih Ya 4 <e ee 
000 || Do, do. eS aaa a Te x OS mee :; | 1/6 tol 14/6 to 16) sy 
105,781 | Brush “Blectrical Hngineering, = 1 to 105,781 . ee ee ee a Nil Nil Nil te a 
150,000 Do. on-cum, 6 % Pret. ee 2 8% 6 6% re ee - 
126,000 Do. as. Perp. Deb, Stock . ° e- | Stock oo ee ee 94 — "1 94 — 97 os 
25,0001 Do. Perp. 2nd 7 Stock ee e- | Btock ee ee oe 70 — 75 70 — 75 *e 
pe Conegeees Cate a i me Je: (ae) we 6 | 20% | 15.% | 128% 94— 104 94— 104 9% 
ro > oe 6 ee ee ee 5— — 6 
90, Do. FIs 1st ior. Deb, Stock Red, e- | Stock ee ee en 101 —105 101 —105 ya oe 
1,860,014 | Central ae... Raiiway, Ord, 8) ee we aa +» | Stock | 4 4% 4% 85 — 87 87 — 90 8y 862 
494, Do, 4% Pref. Stock .. ee ee ee eo «- | Stock | 4 4 4% 100 —102 100 —10z ie 
494, Do. fo f. Or oe oe oe oe e+ | Stock 4 4 4% 19 — 81 79 — 81 802 80} 
1,880,000 | City and South London Railway .. = « << eo e. | Stock | 2 8} 28% 48 — 50 47 — 49 43 % 
85,000 ales 8 & Oo,, Ba lst Mo a Staats <° anes aalt ss 8 14 5 aa 14— 2 14— 2 * 
st Mort. Reg. Debs., to 0! ) an 
100,0002 901 to 11,000 of £650 red. ‘aa ee oe oe . 90 — 95 90 — 95 . 
99,261 | Edison & Swan United Eleo, Light, ' “A” shares, £8 paid, 1 to 99, = 5 Nil Nil ee 4— |? a—- ? “s ee 
17,189 Do, do, ‘A shares, 01—017,189.. 5 Nil Nil ee 1— 2 1— 2 ia ai 
«44,0281 a do, 4 % Deb. Stock Red. 100 “< ee ee 17 — 82 77 — 82 ae . 
100,0003 do. 5% 2nd Deb, vena _— Certs, ‘all pd. 100 ee ee e- 19 — 83 78 — 82 xd es “e 
212,100 | Blectric y 1 to 112,100 es Pe 2 6% 6% 4% 1— 1 1— 1} 13, P 
81,890 = do, ; Cum. Pret, 1 to 81,890 ee oe 2 ee ee ee 2— af 2— 4 Sane ee 
82,500. do. dst Mort, Deb, Stock =<. :.| Stock| :. is 96 — 99 96 — 99 ie : 
25,000 6m Electric Co. ao Sa? fae ale a Cee 5% | 5% : 9— 9% 9— 9% 98 i 
200,000 Do. do. Mort Deb. oe oe eo «- | Stock babe ee es 93 — 98 91 — 96 xd es 
pe arte ww T.) ora orks, Ord. a. ee <a. as . 20% |.20% | 155% _— 114 ” - 114 104 
ee oe ee oe ee = Ba oe 
45,900 bo ort, beds Stock ee «- | Stock ee oe 107 —111 107 —111 aa 
50,000 Indis-Rubber, Gutta-Percha & Telegraph Works ec ee 10 10% [110% 184— 194 19 — 20 19,4, 19 
B00, 0007 0. do, 1% 1st Mort, Deb, | 100 oe Nee 99 —102 xd 99 —102 xd | 100 904 
87,500 watiees 4 ‘Overhead aaa Ord. . << “se ae 10 14% 14% aa Bg— 8g 33— 38 =~ 
10,000 |+ eS Pores i ef .< a 10 — 104 10 — 104 2: : 
87,850 nen” Construction and nese 12 20% | 20% | 20% 5 — 88 864 ‘ 
150,0002 out Deb. Bds., “Nos. i to 1,600 Red, 1909 100 ee se “< 101 —104 101 T108 es a 
0003 Waterloo & City Railway, Ord. a) “ «¢ 0 066e- oo “cot SB 8% 88% BA% 86 — 89 &6 — 89 d 





* A period wf nine months. 


+ Quotations on Liverpool Stock Hxchange, 





t Unless otherwise stated all shares are fully paid, 


q From Manchester Share List. 











Bank rate of discount 3 per cent. (April lst 1904). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued) ELPCTRICIUTY “re very COWPANIFS. V 
Stock Closing Closing Business done — 
— NAMB, or 5 eg for the Quotations | Quotations week ended 
wus, Share. years Sept. 28th. Oct. 5th, Oct. 5th, 1904," 
20,000 | B &K Light Sup., Ord., 1 to 20,000 - 1. rien 0% 103— 1 103— 11 satan 
A rompton ensington Electric Light Sup., Ord., 1 to 20, ee 8 of . .- 
20,000 0. 0. 1% Cum, Pref, .. 5 mt “3 bay 10}— ll 1 104 .- 
250,000 | Central Electric Supply 4 % Guar. Deb. Stock .. oe ee ee 100 oe 48 ee ~ —110 107 —110 ee os 

60,000 | Charing Cross and Strand mene * Supply ae 5 10 %=| 10% 8% 8h a 8h 8 

70,000 Do, do. 44%, Cum. Pref. .. 6 aaie ae vi BL 54 5 54 5t . 

40,000 Do. do. _ pebaubies "4 % Cum, Pref, oe 5 oe X= oe ee 4 5 i 5 es ee 

40,000 Do. do. 190: eb ee ae 5 < — 4 5 -. . 

250,000 Do, do. 4 rg Deb. Stock Red. .. ee oe e- | 100 oe - a 102 —104 108 —105 104 1033 

44,486 |*Chelsea Electricity Supply, Ord. ee ee ee 5 4% 44% 54% .* . 
150,0007 do. % Deb. Stock Red. . ee os -- | Stock 3 ape a 108 —111 108 —111 oe ee 

70,595 | City of aii Electric Lighting, Ord. 40,001—110, 595 os ea 10 5% 5% 5% 103— 10? 10}— 103 oe +. 

40,000 Do. 6 % Cum. Pref., 1 to . aS 10 ee ie as 18 — 14 138 — 14 ru +a 81 
400,0001 Do, 5 % Deb. Stock, Scrip. (iss, at 116) all paid .. Male See Ae a am oa 120 —125 120 —125 124 1233 i 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid . oa 100 ors me o> 102 —105 108 —106 1049 vf 

40,000 | County of “London Electric Lighting, Ord. 1—40,000 ° 10 4% 4% 4% 8— 9 8— 8g *- * 

20,000 Do. do. do. 6% Pref., 40,001—80, 000: : 10 = ae i“ 114— 12 114— 12 113 11% 

400,000 Do, do. 44% Deb. Stock .. se ee 2 ae ae ne 105 —108 105 —108 Sat. a 
250,000 Do. do. 44% 2nd Deb. Stock ee oe ee «- | Stock oe a oe 101 —104 102 —105 1022 102 

60,000 | Edmundson’s Electric Corporation, Ord. Shares paverase . tree 6 7%.17% | 7% 64— 64— 68 63 65% 

80,000 _ > 6 % Cum. Pref ee ae ae me a 6 — — 6 os 6 
140,000 44% 1st Mort, Deb. Stock :. | 100 * e< 105 —108 105 —108 1 ae 

21,000 Sete and Enichtsbridge Electric ~~ ee 5 10% |10% 12% 12 — 18 12 — 18 oa ¥ 

90,000 Do. do. do 4% Debenture Stock -- | Stock oe ate cs 102 —105 102 —105 - oe 
110,000 | London Electric Supply Corporation, Limited, Ord. ae 8 oe < =P 13— sf 13— 2 +: : 

49,840 Do, do. do. 6 % Pr 5 ae is ae 5— 5— 54 Sie] ee 
250,000 Do. do. do. 4 % 1st Mort. De Stock Red Stock ian se - —100 99 oe ee 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . re 10 64% | Tk% | 83% 153— 163 153— 164 164 1533 

71,106 Do. do. 44% Cum. Pref. 171,106, £8 paid ;. 5 se ae Se 63— bg—_5§ 54 16 S 
220,0001 Do. do. 44% 1st Mort. Deb. Stock ee ee oe oe ee ee lll —116 112 —117 =e oo ™ 
250,0001 Do. do. 84% Mort. Deb. as Red .. «- | Stock mt ae ae — 99 — 97 os ‘ 

10,852 | Notting Hill Electric Lighting ee ee ee 10 6% 6% 6% 144— 154 144— 154 oe és 

59,000 Do. do. 4% Ist Mort. Deb. os eo ee 100 au ae 4 1 103 99 —102 x ee .- 

40,000 | St. James’ and Pall Mall Electric Light, Ord. . 6 144% | 144% 144% 1id— 154 163— ry 15 1438 

,000 Do, do. do. 1% Pref. 20,081 to 40,080 5 se my we — 9 oe +e 
150,0001 Do. do. do. 84% Deb. Stock Red ../| 100 a5 a ae 97 —100 ae =101 xd 1002 100 

12,000 | Smithfield Markets Electric Supply, Ord. ae Si 5 ou 24% 4% 23— 8 8} oe oe 

50,000 Do. do. do. 4% Deb. oe ee -- | Stock ee oe ws 88 — 87 — 87 ee: oe 

65,000 | South London Electricity Sanplv. Ord. os 2 6 oe 13% B% 4j— 43 a 43 43 , 

100,000 | South Metropolitan Electric Light and Power (Ord. ae * 1 a nan ae i— 1 ve os 

50,000 (Late Blackheath and Greenwich 9% Pr ° 1 ee oe . 1j— 1 lt +: : 
100,000 | Dist. E.L.Co.) ‘| 44% 1st Deb: Stock 100 oe oe e 105 —109 101 —108 xd 1074 106 

80,000 | Urban ats Supply, ont. a ao = ee “ 5 Lopes a 43— 64 | 5 xd | 445 ee 
Bd -_ sa [ 5% Ord Pref, i. oe we oe ee 5 5 % si =~ B | a3 3 xd PH a 

r ee nats upply, Or a ae e =F 6 | | 2 12 1 1 - ie _ } 2ts * 
98,141 Do. 5 % Cum. Pref. 5 04 at ie os 
* Tahieet to Founders Shares. — t Unless sihamelas ao | all ens are fully paid. a 
MARKET QUOTATIONS, Wednesday, October 5th. 
k’ Latest Week 8 
CHEMICALS, &o. cone lone a Des. METALS, &o. (continued), Pricé, Dec, or Ino, 
@ Acid, Hydrochloric eo «. percwt, 5/- ee g Copper Sheet eo ee e- per ton £71 ve 
a» itric .. os ee -. percwt, 22)- ws 9 ss +. per ton £71 ee 
a , Oxalic.. oe ee e- percwt, 82/- ee e 99 (Electrolytic) Bare +. perton £62 oe 
Gq » Sulphuric ee oe «- per cwt, 5/6 ee é ” ” Sheets per ton £78 ee 
a Ammoniac, Sal e- percwt. 42/- ee e 9 ” +. perton £72 ee 
. Ammonia, Muriate (crystal) +. perton £88 10 oo 6 me H.C, Wire per lb, 73d, ee 
‘ oe e. per ton £380 ee f Ebonite Rod ee ee e+ per lb. 8 ee 
4 Bleaching powder is os e- per ton £4 10 ee »» ee e ee e- per lb, 8/- oe 
@ Bisulphide of Carbon .. +. per ton £15 5 n German Silver Wire ..  .. perlb, 1/6 en 
a Borax. a ae per ton £18 =e h Gutta-percha fine .. ée «- perlb, 8/- ee 
4 Benzole (90 36) os eo e+ per gal, q- oe h India-rubber, Para fine .. -» per lb, 4/9 to 4/10 1d, inc 
a 60/90 %) .. oe ee per gal, 5/6 os # Iron, Charcoal Sheets .. +. perton £18 . 
a Copper Sulphate .. ee +. perton £19 € ,, Pig (Cleveland warrants) | per ton 48/5 84d. inc 
a Lead, Nitrate ee ee +. perton £30 ee & ,, Forgings, according tosize per ton From £11 oe 
a , White Sugar oe +. per ton £81 ee & 4 Scrap, heavy per ton 47/6 to 60}- ee 
a ea eye *e ee +. per —_ ry oe 4 4, Wire, galvanised No.8 :. per ton £9 15 ms 
a Methylated Spirit . e per gal, ee 
@ Naphtha, Solvent (90% a 160° C). per gal, 5/6 at g Lead, English Ingot sod ++ ber ton £12 5 
@ Potash, Bichromate, in casks .. per lb. 8d, ee Sheet ee «+ perton £11 17s. 6d. oe 
a 5 Caustic (75/80%).. -» perton £24 oa A Manganin Wire No, 28 .. e. per lb, 8/- ae 
@ Shellac - . e- per cwt, 210/- “< g Mercu: per bot, £7 15 a 
a Sulphate of Magnesia :. :. per ton £4 10 ee d@ Mica (in original cases) small .. per Ib, 6d. to 1/ ee 
@ Sulphur, Sublimed Flowers .. per ton £6 10 oe ” ” » medium per lb, to 4/- ee 
a a —— ne e- perton #65 10 os large .. per Ib, 4/6 to 8/6 oo 
a Lum e+ perton £5 oe : Phosphor Bronze, plain castings per lb, - to 1, ee 
a Boda. a whi 70 9%) «+ perton #10 15 ae p 9 rolled bars & rods per lb. 1/- to 1/8 ee 
a . Crystal oe e+ perton £8 ee Pp » 8trip&sheet per lb, From 1/1 oe 
6 » Bishromate, casks.. ee per ib, 93d. eo o Platinum. .. ee es peros, £4 ee 
e Silicium Bronze Wire . per lb. 9d. to 11d, ee rs 
: Steel, Magnet, acc ’d’g to desc’ D n per ton . £58 ee 
METALS, &c. - a CREE 2c. ee £16 to £40 das a & 
- to 
b Aluminium Ingots, in ton lots .. per ton £180 An g Tin, Block .. .- «+ «+ perton £181 { inc 
b 9 Wire, in ton lots .. per ton £168 os ae. = «- perlb, 1/6 +e 
b Sheet, in ton lots .. per ton £166 ee n ,, Wire, Nos. 1 +016 :. «- per lb, 18 4d, inc, 
b Babbitt’s metalingots . per ton £48 to £180 ee p White Anti-friction Metals— 
ce Brass (rolled metal 2” to 12" basis per lb, 64d. oe “White Ant” brand per ton £42 to £62 ee 
c yy, Tube (brazed) - e- per lb, 83d. es j Yarns, 2/10s Grey Cotton, on sp’ is per lb, 8d. ee 
con » (soliddrawn).. .. per lb, 72d. i » 6lea, Flax. e- perlb, A - 
c ‘4, Wire, basis.. oe e- per lb, 6 “y oe is yy —~-B ply 10 Ibs. Russian e- perlb. 448d, oe 
: Copper Tubes (brazed) .. +. per lb, io lbs. Russian, single .. per lb. 4d. eo 
(solid drawn) per lb, oid j 80 Ibs, Jute rove -. per ton £1i ° 
: Copper Bars (best selected per ton k Zinc. st niVieille Montagne bad. iy per ton £25 15 exe 
Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; ¢ Thos. Bolton fobepe ye Ltd.; d F. Wiggins & Sons.; > Frederick 
Smith & Co., f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward Till & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 
Co., 1Aa.; k Morris » aay, Ltd. ; m W. T. Glover & Co., Ltd. ; n P. Ormiston & Sons ; 1) Johnson, Matthey & Co., Ltd. ; P The Phosphor Bronze Co.,Ltd. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
: Week Receipts for | No. Miles i Week Receipts for | No. Miles 
Locality. | wasted the week. | aa Total to date, open, Locality. ending | the week. | wks. Total to date. open, 
, £* £ &* ane £ £* £ £* | ‘ iS} 
Aberdeen... e- | Sep. 24 | 1,451 +203 | 17 27,518 | + 5,094; 10| — s Dublin ee .-| Sep. 80 | 4,852 | —255 | — 72,074 | — 8,278 | 47 |+ 4 F 
Bath .. oe ee » 28 721 —- 40 25,865 = 12 — |&| East Ham Oct. 1 698 | +121 | 26 20,319 | + 1,580; 62 | — 
Birmingham -- | Oct. 1] 5,755 | +279 | 40 | 214,975 | +11,758 — |x| Glasgow » 1 | 15,776 | +109 | 18 | 267,174 | +14,915 | 714 | +55 
Blackburn -- | Bep. 23 | 1,014 | +1€5 | 24 25,570 | + 2,614| 184e) — |°| Halifax (2 weeks) - "| Sep. 21 | 8,162 | +847 | 25 40,175 8,881 | 88 |+1 
Blackpool » 29] 1,512 | +899 | 26 88,213 | + 5,875 = Is —— .| Oct. 1] 1,552 | +828 | 26 86,779 | + 2,751 | 28 | — 
» »6—Fleetw’d | Oct. 1 734 |— 98/18 | 18,124/+ 149) 72|/— |] Hull .. «-| op 1 | 3,181 | +224 | 26 | 67,852| + 7,786) 18 | +24 
od —Lytham | Sep. 29 550 | +119 | 48 19,417 | + 7,281| 7% |— |&| Ilkeston ae .-| Sep. 28 148 | — 83 | 26 8,936 — 85) — 
Bolton ee Oct. 2] 1,844 | — 27 51,224) + 450/25 | — || Ipswich 3 --| Oct. 1 481 — | 26 14,300 al 104 | — 
Bournemouth - | Sep. 28 | 1,186 | + 16 | 26 31,769 — 104 | — &| Isle of Thanet DS hese Bet 683 | + 51] 89 30,877 | + 1,583 103 - 
Bradford .. ee »» 24] 4,774 | +726 | 25 120983 +21,643 | 50 | — iE Leeds. oe as! a 1a ce —255 | 26 | 161,659 | + 9,890 +9 
Brighton -- | Oct, 2] 1,017 | + 69 | — 29,647 _ 9 i= 1x Liverpool we ..| Sep. 24 | 10,684 | —888 | 89 | 404,803 | +12,214| 108 | — 
Bristol oe - | Sep. 30] 6.017 | —23 |) — - _ 23 j|— 2) London C. C, eal cae % 18,791 |+2737.| 25 | 825,657 | +67,764 | 474 [+7 
; Devonport » 23 548 | + 25) 33 | 20,664 | + 8,323) 5 | — |#| Manchester.. .-| Oct. 1 | 12,685 | +448 | 26 | 327,562 | +18,885 |1874 | +124 
5 Dudiey—Sto’ rb’ge » 28 974 | — 9| 88 32,676 | + 1,348} i — |9| Newcastle .. * 8,940 | +254 | — - ~ 17 |-— 
; Gateshead » 28 932 | + 38 | 88 | 84,613/ + 1,497/ 10% |+ 2 |<] Portsmouth.. u 1,933 | + 42] — | 57,915| + 4, 144 | — 
Gr'n’k—Pt. Gisgw » 2 623 | + 76 | 38 22,279 | + 1,218; 79 | — || Salford : --| Sep. 26 | 4,866 | — 24] 25 | 106,927) + 7,253; 30 | — 
& Oldham—Ashton » 28) 580 | — 32) 88 | 21,115|/— +92] &. |— |5/ Sheffield .. ..|/ Oct. 2| 4,691 | —175 | 27 | 128,646) + 2,709 | 843 |-+24 
¢ Potteries z. - os 23] 1,856 | + 51 | 88 65,028 | + 5,289 2% | — || Southampton --| Sep. 29 972 | —127 | 26 27,453 | — 1,548; 9 | — 
2£South Staffs. aoe » 28 £40 | —227 | 88 29,884 | — 5,084 212 | —§ || Southend-on-Sea ..| ,, 21 448 | + 59 | 25 10,929 | + 1,206) 6%) — 
& Swansea » 23 528 | — 18 | 88 21,100; + 998 — |'g| Sunderland .. eel 99 38 | 1,274 | +660 | 26 | 82,948/ + 866) 21 |+1 
sWolverhampton..| ;, 28 461 | + 66 | 88 | 15,083;— 17] 10% |+8 Tyneside .. ..| » 28 513 | 4186 | 89 | 16,455) + 2,585| 89 |+°4 
*%. Yorks. Wool Dist. » 2 647 | +149 | 88 22,983 | + 8,729; 6 | — g West Ham .. ees Pee | — | 30 ; = 8°62| — 
GMiscellaneous ..| ., 28] 38,759 | — 88 | 128,059 — |— |— |8| Wolverhampton ..| ,, 28 713 | +249 | — a _ 95 | — 
Burnley Oct. 1] 1,124 | +285 | — — | 103 }+2g |8} Cen. London Rly...| Oct. 1| €,473 | +290] 13 | 77,020|— 828)°6 | — 
Burton-on-Trent «- | Sep, 26 843 | — 90 | 254 9,487 - 8) — |, | Ci Toon. Wits » 2] 2515 | — 20] 14 83,442 | — 1,181) 62) — 
Cardiff » 24] 2.041 | + 86] 25 | 64.127) + 1,865] Ia] - Dn Bhat ame Rie, Sep. 8 w6 | — 12] 3B 1, -— 16 Si = 
Chatham & Dierrie: nT :91 | — Ww | 3Y 28 311 2.188 - G. N.andiny Ry. | Ucth 1/| 1 BS + BO] 23 81,763 _ 
Cork 29 62 | - 49] 89 18 522) - 2,408 to] - L's ob wer HE Oe vs — 84) 14 2811lz|}— 2865 hI +43 
Dever Oct. 1 2u7_ | — 12° +9 k.eu8'- v9 2 | - Sone: Rele ay » 1 ' 48 4106 14 189790 +1951 ¢ 
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METAL MARKET. THE DISTRIBUTION OF MAGNETIC 
INDUCTION IN MULTIPOLAR ARMATURES.* 


Fluctuations in September. By W. M. THORNTON, D.S8c. 
. Tus progress of the constructional development of dynamo-electric 
; machines has been characterised by the utilisation of all parts, 
Seer. 1 2 5 6 7 8 9 1213141516192021 2223 26 27 28 2930 copper or iron, to their fullest temperature limit, with the result 


£25 that the weight of a machine for a given output is much less than 
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Fig. 1. 
IRON. , 


Bert. 1 2 5 6 7 8 91213141516192021 22 23 26 27 28 2930 what it was 10 years ago. A comparison of many machines will, 
6Ol- however, show that in one point—the radial depth of the armature 
59/- core—there is still a wide diversity of practice, arising, no doubt, 
58/- from the fact that there has been little or no direct investigation of 
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] Fic. 2.—Drstrrrution or Exeuction Dencery x AnMacvrn 


the distribution of magnetism within the core upon which to base 
a scientific treatment. 

The most suitable radial depth for the armature core of con- 
tinuous or alternating-current machines can be found by a con- 
sideration of the manner in which the induction is distributed 
from the peripbery inwards at a section midway between the poles. 
This depends upon the pole spacing, the length of the sir-gap, the 
flux density within it, and upon the radial depth of the core. 

The following investigation is a study of the effect of each of 
these upon the flux density in the core. For this purpose the mag- 
netic circuit of a multipolar machine was reproduced in miniature 
(fig. 1). Each of the four poles could be adjusted by means of 
slots in the cast-iron yoke, aud the length of the air-gap varied by 
thin -sheet-iron washers inserted between the pole ana the yoke. 












* Abstract of paper read before the British Association at 
Cambridge. 
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The pole-tips were well rounded, and the flux density in the gap, 
as explored by the bismuth spiral, was found to be the same at all 
parts of the pole-face. 

The armature, which in this case was not intended to revolve, 
consisted of stampings of the usual thickness, and 6 in. diameter, 
threaded on a mild steel bolt. To guard against the distorting 
influence of the nut and bolt-head, thick hard wood washers were 
used, so that the magnetic path was confined to the stampings. 
Along a radius of the core small holes were drilled, and five search 
coils wound to enclose successive areas at different depths. 

The experiments were divided into three sets. In each the air- 
gap was kept the same throughout, the pole-pitch and current 
varied. For each different pitch from four to six readings were 
taken, with flux densities increasing gradually from 2,000 to 11,000 
lines per square centimetre. The results are recorded graphically 
in fig. 2. These curves show how the core flux changes when that 
in the gap is varied. 

There are several points of interest which are at once evident. 
Thus, the depth at which the maximum density is found is inde- 
pendent of the intensity of magnetisation, except when the air- 
gap is small and the density great, in which case the maximum is 
slightly deeper at the higher values. Again, the position of the 
maximum is independent of the length of the air-gap, depending 
only upon the pole-pitch. The wider the pole-pitch the deeper is 
the maximum and the greater the flux density towards the centre. 

The smallest pole-pitch used in the experiments corresponds to 
the usual conditions of practice, the ratio of pole-face to pole-pitch 
being 0°72. If a straight line is drawn, joining the points where 
the centre lines of the poles cut the armature periphery, it will 
form a chord whose greatest depth from the arc corresponds with 
the observed depth of the maximum flux density. In small smooth 
core armatures this may be used as a guide to the position of the 
maximum. The distribution in slotted cores is the subject of an 
investigation now in progress, but it may be inferred that the 
maximum will lie not far from the middle of the chord joining the 
intersection of the centre lines of the poles and the arc through the 
bottom of the slots. The curve of distribution will be in general of 
the form shown in fig. 3. 

To illustrate the importance of this in practice, consider the 
curve corresponding to a gap flux density of 6.260 lines per square 
centimetre. In the experimental model the half pole-face is 2°54 
cm. wide, so that if an average armature flux density is desired 
equal to 0°7 of that in the gap, it is on the assumption that the flux 
density is inversely proportional to the area, equivalent to making 
the core 3°6 cm. deep. But by inspection of the curve in the right- 
hand bottom set in fig. 2, it is seen that nearly one-half of this 
depth is inefficient, the two outer centimetres carrying 80 per cent., 
and 25cm. 90 per cent. of the total magnetism. Increasing the 
radisl depth beyond this latter value does not lower appreciably 
the flux density in the outer portions of the core, the total flux 
being kept the same. 

_ The path of each line of force is that of least reluctance. There 
is, therefore, greater concentration along the shortest chord until 
the permeability there falls owing to the increased density, and a 
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longer path with higher permeability offers less reluctance. If the 
ratio //u remained constant for all lines in the core, there would be 
uniform flux density over the section midway between the poles. 
The effect of increasing the pitch of the poles upon the armature 
distribution can be well seen by comparing curves for the same air- 
gap and air-gap density in each set of curves of fig. 2. 

In the same way the effect of changing the air-gap can be 
examined by grouping corresponding curves in each case. Oneeees 
that when the gap is long more lines enter the core than when it is 
short, though the flux density in the air-gap is the same. The total 
pole-tip fringe must therefore be greater. 

The curves so far considered show the distribution midway 
between the poles, the position of maximum total induction. To 
examine it between this position and the pole centre line, where, if 
there is symmetry, the flux density is zero in the core, the latter was 
moved so that the radiui line of the exploring coil occupied in turn 
the positions a, B, ©, D (fig. 4), and the readings taken as before 
with the pole-pitca, air-gap and flux density in the air-gap kept 
constant. The curves obtained are given in fig. 4, 

A general formula for the Lest radial depth of smooth core 
armatures which hve relatively large air gaps can be found from 
the curves of fig. 2. It will also apply to slotted cores, since the 
iv fluence of the clots is in effect to lengthen the gap. Suppcse that 
in every case the core is stopped when the flux density at the inner 
surface is one-half the maximum flux density in the iron, which 
appears from the curves to be a suitable point. 
that all the points on the curves where this is £o lie at the same 


It is found by trial © 






radial depth,'and in every case the radial depth bears a ratio to the 
pole pitch which only differs by a few per cent. over the widest 
range of pole pitch used. Writing, therefore, d = k p, where d is 
the radial depth and 7 the pole pitch, the value of & found from the 
curves is 0°3. In other words, the best radial depth is, on the above 
assumption, 30 per cent. of the pole pitch. The corresponding 
ratios of radial depth to the radius are, of course, not constant. 
Writing . 

¢ 18 


r n 


p=", thend= 228? os 
nN n 


There is, therefore, a reasonable scientific basis, for the designer's 
rule that the ratio of radius to radial depth should be half the 
number of poles. 

If an examination is made of miscellaneous designs of machines, 
it is found that this condition is sometimes, but not often, fulfilled. 
It is suitable for a first approximation, and working values should 
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be made somewhat less, because the density diminishes from the 
midway position towards either pole. 

Conversely in all existing machines which have this proportion, 
the flux density at the inner surface is half the maximum value in 
the core, which can be found by reference to the curves of the 
paper. 








THE TESTING OF ALTERNATE-CURRENT 
MACHINERY. 


By R. J. KAULA. 


(Paper read before the Students’ Section of the Institution of Electrical 
Engineers, February 17th, 1904.) 


(Concluded from page 490.) 


TRANSFORMERS, 


The heating test of a transformer is-of the greatest importance. 
Tbis can be arranged in an economical way more frequently than is 
the case with generators, though, if not, sll the methods of loading 
described above can be adopted. Taking two transformers of the 
same size and type, the test can be made in accordance with the 
diagram, fig. 6. 

T, and T, are the transformers to be tested. In this case the thick 
winding of T; is connected to the supply, the high-tension winding 
being connected to the high-tension winding of T,. 7; is a small 
transformer which supplies the losses, it having its primary in series 
with a variable resistance and connected across the supply. The 
secondaries of , and 7; are then connected in series and feed back 
to the supply. ‘fhe variable resistance R is so chosen as to enable 
the load to be varied from no Joad to full load or any required 
ovet-load. 

Fig. 7 shows some diagrams of connections for heating tran: - 
formers as described by Mr. Goldschmidt in the £1: kirotechnische 
Zeitschrift for 1901. Heating due to iron losses is effected by 
alternating current, a continuous current equivalent to the fulJ-load 
current passing simultaneously through the windings. Fig. 74 
sbows an arrangement for full-load test,for.a three-phase alternator 
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G and transformer T of equal size. Star connection is required in 
this case for the alternator and the primary of the transformer, the 
secondary of the latter being mesh-connected, but opened at one 
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connection where the c.c. is applied. The c.c. is also connected to 
the neutral points of the alternator and transformer primary. 
According to the ratio of transformation, the regulating resistance B 
may or may not be required. As the test proceeds the continuous 
current E.M.F. is raised and gives a direct measure of the increase 
of resistance, the current being kept constant. 

In fig. 78 a small alternator supplies the transformer with the 
magnetising current only, the secondary being on open circuit ; the 
continuous current is supplied to both primary and secondary of 
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the transformer, as in the case of the secondary of the previous 
diagram. The resistances 8; are inserted to protect the alternator. 
The magnetising current being very low, there is very little drop 
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across these resistances. They are, however, entirely eliminated in 
fig. 7c, where each limb of the primary is split in halves and con- 
nected so asto give two neutral points, to which the 0.0. is connected. 
The impressed alternating E.M.F. is, of course, reduced to half. 
ceege transformers must have the two limbs opposing each 
other. 

The report of the test should state if artificial cooling is employed 
during the heating test, and readings are taken periodically on ther- 
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mometers which are fixed to the iron and coils at the warmest 
accessible points, and curves are plotted therefrom. Needless to 
say, the increase of resistance of the windings is ascertained after 
the test is completed. 

The completion of the test is indicated by the temperature curves 
reaching a steady value. 
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The transformer efficiency may be found either from the ratio of 
Kw. output to kw. input read during the full load test, or, better 
still, by adding the separate losses, which, in this case, consist of 
iron losses and copper losses only. The watts consumed by the 
transformer when the secondary is on open circuit, give the iron 
loss; the copper loss = ©” RB +- C;"B;, where c and C; are primary and 
secondary currents, and R and Rk; are primary and secondary 
resistances. Fig. 8 shows the efficiency curve of a 55-xw. three- 
phase transformer. Where a transformer is designed to supply 
induction motors or other inductive load, it is essential to determine 
the drop of potential on load. For this purpose the secondary is short- 
circuited and full load current is passed through the primary; the 
impressed E.M.F. gives the maximum drop for full load cur- 
rent, and will be found rarely to exceed 5 per cent. of the normal 
E.M.F. 

Transformers which are used in connection with high-tension 
currents must be subjected to a very thorough insulation test, which 
is mostly required by the specification. Transformers up to 5,000 
volts should stand a test of double normal pressure, whereas for 
transformers whose normal E.M.F. exceeds this figure, the relative 
increase of pressure need not be so great. 

It should be noted that an increase in the no load watts of a 
transformer after it has been in use for some time is a frequent 
occurrence, due to the ageing of the iron. 


Inpuction Morors. 


The simplicity of construction, low initial cost, small bill of 
repairs and many other good features, are advantages of the induc- 
tion motor, which have brought it very much to the fore in recent 


ears. 

The full load test shows no special features. Two motors can be 
tested together, one machine working as induction generator in 
parallel with the generator, but the necessary speed regulation— 
the generator must have the same negative as the motor positive 
slip—complicates this arrangement. It is therefore more advisable 
to load with a synchronous alternator or a dynamo, which can be 
doing useful work. 

There being no enclosed windings or commutator on an induction- 
motor, a heating test of a standard motor becomes unnecessary, and 
herein, too, its characteristic simplicity is evident. A small 
machine up to, say, 20 H.P., should run for about one hour to show 
the bearings to be in order, when the no-load readings are taken at 
normal impressed E.M.F. and frequency, volts, amperes, and watts 
being read. Next the rotor is short-circuited and held in a fixed 
position, and a reading of the same quantities taken, the impressed 
voltage being much lower in this case to prevent the current rising 
too high. These two readings are most important, and should be 
repeated several times to ensure accuracy. They suffice for the 
calculation of the characteristics by means of the formule given by 
Mr. C. P. Steinmetz, or graphically with the Heyland diagram. 

Fig. 9 shows the characteristics of a 600-H.P. three-phase motor. 

To read the horse-power developed by the motor on a brake, 
taking the readings simultaneously and obtaining the 
characteristics in this way, can bardly be expected to give very 
accurate results. It is far more reliable to load the motor and read 
the power consumed, also taking note of potential difference, 
current, frequency and slip. By deducting the total losses from the 
respective power input, we obtain the brake horse-power, and the 
characteristics can then be given as function of the latter. The 
losses consist of the following :—No-load losses, 7.¢., iron and fric- 
tion loss; stator copper loss ; rotor lose :s. / 

The no-load losses are obtained from the no-load readings, and 
are fairly constant, though they decrease slightly with the load, 
owing to the drop in speed and in the value of the induced E.M.F, 
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The stator copper loss is equal to resistance x square of current, 
al ¢ rotor loss can be taken as equal to (power input minus no- 
loa \ stator loss) x slip. As the accuracy of the result of this 
tert J s entirely on the correct mcasuring of the slip, it may 
be we'!l > fer to a few methods of obtaining it. 

Tf re vl :-ion counters are attached simultaneously to the motor and 
the gencr . or supplying current for one minute, then the slip— 

(Bi 21 — Be Po) 

Bi Pi . 
where 8; and 7; are revolutions and 1. umber of poles of the generator, 
and R, and p, are revolutions and number of poles of the motor, and 
s is given as percentage of synchronous speed. 

It is rather difficult to obtain accurate results for light loads with 
this method, the slip being very small. Ifasmall bell is fixed to 
the shaft of the motor and a hammer to that of the generator and 
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the machines are so placed that the hammer hits the bell each time 
it overtakes the same, then the difference in the number of revolu- 
tions is indicated by a corresponding number of sounds. This 
method, however, necessitates an equal number of poles for gene- 
rator and motor, but a synchronous motor with the same number of 
poles as the motor can, of course, take the place of the generator. 
In a polyphase motor 
= _Frequency of rotor current. 199, 


* Frequency of stator current 


As the frequency of the stator current is known, if that of the 
rotor current can be determined, we have a very simple method of 
obtaining the slip. If a continuous current ammeter, with scale 
for positive and negative deflection, is inserted in the rotor circuit, 
it will give one deflection over the whole scale per period, and as 
this frequency is mostly low there is no difficulty in getting satis- 
factory readings and obtaining the slip therefrom. 

It is, however, impossible to insert an ammeter in the circuit of 
@ squirrel-cage rotor, and for this case the arrangement shown in 
fig. 10 can be used instead. 

Leads are taken from two of the primary terminals. One is con- 
nected to the rotor shaft, which in turn is connected to the revolv- 
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ing contact maker shown. The second lead passes through a volt- 
meter of similar type to the ammeter used in the last-mentioned 
arrangement, and thence to the contact piece. 

There should be as many equidistant contacts as there are 
pairs of poles. In this case there will be one deflection on the 
meter for each period slipped. If this frequency becomes too high 
to be read conveniently, only one contact need be used on the 
contact maker, and the number of deflections must then be 
multiplied into the number of pairs of poles. Owing to the rotor 
speed being below that of synchronism, contact is made at a different 
point of the pressure curve at each revolution. If a hot-wire or 
other alternating-current meter is used, it will show twice the 
number of deflections. 

The no-lad losses consist of iron and friction losses, if we neglect 
the magnetising current copper losses. 

From the fact that in an induction motor the speed is inde- 
pendent of the terminal voliage, a simple method of separating 
these two losses is derived. Read the watts as function of the 
impressed E.M.F., reducing the latter to the lowest possible value. 





Plotting these readings the lowest point of the curve where the 
E.M.F. = 0, gives the watts consumed by friction at synchronous 
speed. This, however, only holds good if the motor does -not slip 
when the low points on the curve are being taken, and this fault 
occurs rather frequently. 

The whole question of separating the no-load losses of induction 
motors is dealt with fairly exhaustively in the correspondence 
columns of last year’s Hlectrotechnische Zeitschrift. Mr. Lehmann, of 
Oerlikon, describes a method which takes into account the energy 
given off by rotor hysteresis. 

Let a motor whose rotor is on open circuit be connected toa 
supply of normal pressure and frequency. The motor is driven by 
external means in its direction of yotation, and the watts consumed 
are noted. As the motor approaches synchronous speed, the watts 
will decline, but at an exceedingly slow rate, until synchronism is 
reached, when there is a sharp and considerable fall in energy con- 
sumption, and if the speed be etill further increased, the value 
reached at synchronism will remain practically unchanged. This 
difference in the watt-readings is accounted for by the fact that the 
rotor hysteresis changes index. Therefore, half the difference gives 
the actual amount of energy supplied by rotor hysteresis, and if we 
deduct this value from the first watt-reading, we obtain a figure 
which gives the watts consumed by iron losses for normal pressure 
and frequency ; by deducting this figure from the no-load watts, the 
friction loss is also given. 

Even though the speed of an induction motor does not vary very 
cousiderably with the load, it is obviously very useful to obtain a 
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curve, showing the frictional losses, at varied speed, as mechanically 
identical motors are wound for different frequencies and different 
numbers of poles. This curve is easily obtained from a retardation 
curve, when the friction loss for one speed is once known. 

Fig. 11 shows the retardation curve of a 10-H.P. motor which 
was found to consume 315 watts to overcome friction losses at syn- 
chronous speed, 7.¢., 2,400 r.p.m. Now, let ; and mg equal the 
speeds registered respectively ¢ seconds before and ¢ seconds after 
synchronous speed, and let ms and m, equal the speeds registered 
¢ seconds before and after the speed for which the friction loss wi 
is to be found. Then— 
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In this way the friction losses are obtained for any speed and 
the curve plotted as in fig. 11. In the above polyphase induction 
motors only have been considered. 

Though a single-phase motor can never be as good a machine as 
a similar polyphase one, its efficiency and power factor may come 
very close on 90 per cent. The high frequencies which were 
adopted in the earlier days of alternating currents, and which are 
still with us to a great extent, have been a severe handicap in the 
designing of this type of motor. The testing is very similar to that 
of polyphase motors. The formule for calculating the character- 
istics from the constants being very complicated, the latter are 
mostly found by means of a brake-test or by adding the losses as 
described above. 

The curves shown in fig. 12 were obtained by the latter method on 
a 70-n.P. motor. The frequency of the rotor currents is in this case 
twice that of a polyphase machine at equal slip. Moreover, the 

peas 2 
rotor losses are @ a times the loss in a corresponding poly- 
phase machine. 

The starting torque is naturally of great importance, and fig. 13 
shows the torque of a 24-H.P. motcr in per cent. of full load torque 
with corresponding power factor. Where starting boxes are used 
for starting, the impedance and power factor of the phase displac- 
ing eoils must be ascertained. 

Where a large number of induction motors is installed, their low 
power factor means a considerable extra cutlay in cables, besides 
reducing the maximum output of the generators supplying them. 
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In large installations of this kind, it has often been found advisable 
to put down a few synchronous motors, which may work on a 
negative power factor, thus helping to improve the total power 
factor. 
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The usual type of synchronous motor will not start by itself at 
all, if single-phase, and only running light, if polyphase, 7.¢., as 
hysteresis motor. Mr. Danielson has, however, designed a machine, 
an auto-synchronous motor, which starts on full load. Fig. 14 
shows the rotor of this machine. Its only difference from the 





Fig. 14. 


ordinary slip-ring rotor is that the winding of one of the phases 
has twice the section of that of the other two. The machine is 
started as an ordinary induction motor with graduated secondary 
resistance, and when full speed is attained continuous current is 
supplied to the thick winding, and the two parallel-connected thin 
windings, : 
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This machine is tested both as induction motor and synchronous 
motor, and fig. 15 shows the no-load phase characteristic of a 
100-H.P. auto-synchronous motor, the power factor and current being 
given as function of the exciting current. 

To get useful results in testing, accurate meters are essential, and 
all instruments should be frequently checked against standard 
instraments, such as a Kelvin composite balance. 

Hot-wire instruments, though exceedingly useful in the class of 
work which has been described, require constant checking, and 
this applies particularly to the zero position of the pointer. 

The fact that one and the same instrument is often used in con- 
nection with two or even more sbunts or resistances, is one of the 


great advantages' of this type. The main disadvantage of the 
hot-wire voltmeter is the fact that it consumes an amount of energy 
which is often very appreciable. Electrostatic voltmeters are 
therefore now being used in their place to a great extent. Electro- 
magnetic instruments are not to be recommended for use in the 
test room, as they have a different constant for every frequency. 

In conclusion, I should mention that all the curves shown were 
taken at the English or Swedish works of the Fuller-Wenstrém 
Electrical Manufacturing Co. 








ELECTRICAL LAW IN THE COLONIES AND 
INDIA. 


[FROM OUR LEGAL CONTRIBUTOR. | 


(Continued from page 528.) 

I. (e) Western Australia.—In 1892 an Act was passed 
in Western Australia entitled ‘“ An Act to authorise muni- 
cipal corporations to supply or to grant licenses or make 
contracts for the supply of electricity for lighting and other 
purposes.” This Act provides (by Sec. 1) that any council 
may, subject to the provisions of the Act, supply, or from time 
to time, license or contract with any company or person to 
supply electricity for all or any of the purposes mentioned in 
this Act within the limits of the municipality, or within 
such limits as the governor may, from time to time, by pro- 
clamation approve and allow. The term “council” as used 
in this section means “ municipal council.” 

A license or contract so granted may be for any period, or 
periods, not exceeding 21 years, and shall be subject to such 
regulations and conditions as to the performance by any such 
company or person of their duties in regard to such supply 
for the revocation or rescission of the license or contract 
where the said company or person shall fail to perform auch 
duties to the satisfaction of the Council, for authorising 
inspection and inquiry from time to time by any officer of the 
Council, and generally with regard to any other matters in 
connection with any such license or contract or supply of 
electricity. 

In cases where the Council exercise their right of entering 
into a contract under the Act, they have power to introduce 
terms of purchase, &c. 

By Sec. 7, undertakers are also made subject to such 
regulations and conditions as may from time to time be 
prescribed by the Governor, and published in the Gazette with 
regard to the following matters :— 

(a) The limits ‘within which and the conditions under 
which a supply of electricity is to be compulsory or per- 
missive ; 

(b) Securing a regular and efficient supply of electricity ; 

(c) Securing the safety of the public from personal injury 
or from fire or otherwise ; ; 

(d) The limitation of the prices to be charged in respect 
of the supply of electricity and the rent and sale of meters 
aud fittings ; 

(e) Authorising inspection and inquiry from time to time 
by the Governor ; 

(f) The enforcement of the due performance of the duties of 
the undertakers in relation to the supply of electricity by the 
imposition of penalties and otherwise ; and 

(g) Generally with regard to any other matters in connec- 
tion with the supply of electricity. 

It will be seen that rules may be framed under this order, 
which would take the place of our own Board of Trade 
regulations. 

II. British Columbia,—There does not seem to be any 
special legislation relating to the supply of electricity in 
British Columbia. It is provided, however, by ‘an Act to 
consolidate and amend the law relating to the [Incorporation 
of Municipalities” (1897), Sec. 50, that in every munici- 
pality the Council may, from time to time, make, alter and 
repeal bye-laws for any of the following purposes, or in rela- 
tion to matters coming within the classes of subjects next 
hereinafter mentioned, that is to say— (inter alia) (11) for 
purchasing, constructing, operating and maintaining works 
for supplying the inhabitants of the municipality with water, 
electric light or gas, and regulating the conditions and terms 
under which the same may be supplied and used. (12) For 
acquiring, by purchase or otherwise, any tramway, street 
railway, ferry, gas works, or electric lighting plant already 
constructed or established wholly or partly within the limits 
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of the municipality, and to lease or maintain, operate and 
extend, as may seem expedient, the same in the discretion of 
the Council by resolution passed from time to time in that 
behalf.” The only other measure which relates to electricity 
is the Water Clauses Consolidation Act, 1897, certain clauses 
of which specify the terms on which water may be used for 
generating electricity. 

Ill. British Guiana.—In 1890 an Ordinance was passed 
in British Guiana to . facilitate and regulate the supply of 
electricity for lighting and other purposes. It is provided 
by Sec. 4 that the Governor and Court of Policy may, from 
time to time, license any local authority, or any company, or 
person to supply electricity for any public or private pur- 
poses within any area, subject to the following provisions. 
. . +. Here follow a number of provisions which are 
practically identical with those of the Electric Lighting Act, 
1882. Sec. 4 (1) provides that :—‘* The consent of every 
local authority having jurisdiction within the area or any 
part of the area within which a supply is licensed to be 
furnished shall be required to the application for a licence, 
which consent such local authority is hereby authorised to 
give, with such conditions, if any, as subject to the approval 
of the Governor and Court of Policy the local authority may 
prescribe ; provided that in any case in which the consent of 
such local authority is refused, the Governor and Court of 
Policy may, if they are of opinion that having regard to all the 
circumstances of the case, such consent ought to be dispensed 
with, make a special order dispensing with such consent ; but 
the grant of authority to any undertakers to supply elec- 
tricity within any area shall not in any way hinder or restrict 
the granting of a license to the local authority, or to any 
other company or person within the same urea.” As will 
have been noticed, this provision as to withholding consent 
follows very closely upon the lines suggested by Sec. 1 of 
the Electric Lighting Act, 1888. Sec. 27 of the Ordinance 
makes provision for compulsory purchase of undertakings by 
local authorities on terms which are almost identical with 
those laid down in Sec. 2 of the Electric Lighting Act, 
1888. It is important to notice, that the statutory 
period within which the right of purchase may be exercised 
is 42 years. 

IV. Canada.—The provinces of the Dominion which 
appear to have paid attention to electrical legislation are 
(a) New Brunswick, (/) Ontario, and (c) Quebec. 

IV. (a) New Brunswick.—There does not appear to be 
any Act of the Legislative Assembly of New Brunswick 
relating to the general supply of electricity. Nevertheless, 
Acts seem to be passed from time to time, under which the 
power to supply electricity is conferred upon companies. 
Thus, in 1902, an Act was passed to incorporate the ‘ Aber- 
deen Electric Co.” By that Act the company were 
empowered to generate and sell electricity, and in carrying 
out the supply to erect and place poles in streets, &c., such 
works to be carried out under the supervision of the muni- 
cipal councils of the various cities in which the works were 
laid. Sec. 12 of the Act contained a provision to the 
effect that :—* No poles or wires shall be placed in such a 
way as to interfere with the poles or wires of any telephone 
or electric light company now existing, or so as to injure or 
impair the efficient working of any telephone or electric light 
- system in operation in this province, in placeswhere any 
such system may be in operation before the company hereby 
incorporated establishes its system; it being understood, 
however, that nothing herein contained shall be construed to 
prevent the company hereby incorporated from erecting its 
poles and stringing wires, or laying the same underground, 
on the opposite side of any highway or street to that occu- 
pied by the poles or wires of any existing telephone or electric 
light system.” 

IV. (0) Ontario.—The revised statutes of Ontario, which 
were published in 1897, contain “an Act’ respecting com- 
panies for supplying steam, heat, electricity, or natural 
gae, for heat, light, or power.”” This Act provides (by Sec. 1) 
that any five or more persons who desire to form a company 
for supplying (iméer alia) electricity in any city or other 
municipality, may become incorporated under the Ontario 
Companies’ Acts. Every such company may construct 
works for the production of electricity, and may conduct the 
same by any means through, under, and along the streets, 
highways, and public places of the city, town, or other muni- 








cipality ; but as to such streets, highways, and public places, 
only upon and subject to such agreement in respect thereof as 
shall be made between the company and the municipality, 
and under and subject to any bye-law of the council of the 
municipality passed in pursuance.thereof. By Sec. 5 it is 
provided that no company shall be entitled, by virtue of the 
Act, to take possession, or make use of, private property or 
to do any work thereon under the compulsory powers of the 
company in that behalf, until the amount to be paid for or in 
respect of such property is ascertained by arbitration or 
otherwise, as the case may be, and is paid or tendered to the 
perties entitled thereto, or is paid into Court for their benefit. 
An electric light company may also lease their machinery 
when it is not in use, and they may lease the land which they 
use for the purposes of their undertaking. 

Another statute (Cap. 208 of the Revised Statutes of 
1897) entitled :—“ An Act respecting Street Railways,” 
provides, by Sec. 18, that where a street tramway is operated 
by electricity, and wires are suspended overhead, guard wires 
must be placed and maintained in such a way as to prevent 
telegraph or telephone wires from falling upon the naked con- 
ductors. It is also enacted that the company when 
operating any portion of its line by means of electricity shal! 
use such means and appliances as may, as far as may be 
reasonably possible, prevent water pipes, &c., placed under- 
ground from being damaged by the escape or discharge of 
electricity into the ground. For this purpose the rails must 
be properly bonded. 

By the Municipal Act of 1897 (Cap. 222) it is provided 
that the local authorities may make bye-laws for regulating 
the erection and maintenance of electric light, telegraph. and 
telephone poles and wires within their limits. 

By Sec. 566 of the same Act it is provided that the 
Councils of the municipalities may make bye-laws to 
authorise any gas or water company to lay down pipes or 
conduits for the conveyauce of water or gas under streets or 
public squares, subject to such regulations as the Council 
sees fit ; and by an amending Act which was passed in 1902 
(The Municipal Amendment Act, 1902, 2 Edw. VII., c. 29) 
similar provision was made in the case of electrical supply. 
It may be observed, in passing, that these Acts contain pro- 
visions which ensure that a supply shall be given to each 
consumer on equally favourable terms. It is also competent 
for those who provide the supply to demand security for its 
continuance from the consumer. 

IV. (c) Quebec.—There does not appear to be any special 
Act or ordinance relating to the supply of electric light in 
the province of Quebec. However. by an Act assented to on 
January 12th, 1895, it was provided that the provisions of 
the law concerning the organisation of gas and water 
companies should govern the organisation of electric light 
and water companies. It would thus seem that those who 
have power to legislate in Quebec have fallen into the error 
of legislating by reference, a procedure which has done so 
much to arrest the progress of electrical development nearer 
home. Turning to the ordinances so incorporated, it will be 
found that by Sec. 6 of Cap, III. of the Revised Quebec 
Statutes (1888), provisions are set out under which gas and 
water companies may commence business. It is provided 
that any five or more persons who desire to form a company 
for supplying any city, town, incorporated village, parish, 
township, or other municipality, with electricity or water, or 
with both electricity and water, may make and sign a state- 
ment or declaration in writing in which shall be set forth :— 
(1) The corporate name of the company ; (2) the object 
for which the same is formed; (3) the amount of the 
capital stock of the company, which shall be divided into 
shares of $20 each. The company so incorporated may 
sell or hire out meters and fittings. They may break 
up streets for the purpose of laying mains and pipes, and 
may even pass through or under the property of one person 
to reach that of another, provided, of course, that in this, as 
in other cases, they make satisfaction for all the damage 
which may be done. Their works must also be carried on 
with due regard to the public safety. With regard to the 
laying of cables, the company has powers similar to those 
which are conferred upon telegraph companies. Thus, “ it 
may construct the lines of telegraph designated in its 
certificate, upon any lands purchased by it, or the right to 
carry its line over which has been conceded to it by the 
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parties having a right to make such concession, and along 
any and upon any of the public roadg and highways, or across 
any of the waters within this province, by the erection of 
the necessary fixtures, including posts, piers or abutments, 
for sustaining the cords or wires of such lines, provided the 
same are not so constructed as to incommode the public use 
of such rcad3 or highways, or to impede the free access to 
any house or other building erected in the vicinity of the 
same, or to interrupt the navigation of such waters.” 


V. Cape Colony.—The only Act in force in the Cape 
Colony upon the subject under discussion is an “ Act for 
Regulating the Employment of Electricity for the Purposes 
of Electric Lighting and Power Generally,” which was 
passed in 1895. The provisions of that Act apply to every 
local authority, company, or person, supplying or employing 
electricity for any public purpose within any area, who may 
be authorised by any Act of Parliament, or to any company 
or person who may, with the consent of any local authority, 
and the approval of the governor, be empowered to supply or 
employ electricity for any public purpose within any area, 
and shall apply to every undertaking so to supply or employ 
electricity. 

Sec. 2 provides that “ The Governor may from time to 
time make such regulations in accordance with the regula- 
tions for the time being of the Board of Trade of the United 
Kingdom, subject to such modifications as he may think 
expedient, but in no case more stringent, for securing the 
safety of the public from personal injury, or from fire or 
otherwise, and for minimising as far as may be reasonable 
any interference with the electric wires, lines and apparatus 
of the Government or any other authority, company, or 
person, and may from time to time rescind, alter, or repeal, 
such regulations. ’ 

Sec. 8 provides that any local authority duly authorised 
thereto, and any company or person having received the 
necessary consents intending to apply for statutory powers to 
enable them to supply electricity for any public purpose or 
use it as a motive power in connection with tramways, shall 
give three months’ notice of such intention to the Govern- 
ment, and must also advertise the fact of their application 
in the papers, 


VI. Ceylon.—In 1895 the Government of Ceylon passed 
an Electricity Ordinance to provide for the protection of 
person and property from the risks incidental to the supply 
and use of electricity for lighting and other purposes. 

By Sec. 4 of this ordinance it is provided that in either of 
the following cases, namely :— 

(a) If a person intends to undertake the business of sup- 
plying electricity ; or 

(>) If a person intends to use electricity for any public 
purpose, or in any public place, or in any place where there 
is a likelihood of the public being affected, or in a place in 
which 50 or more persons are likely to be assembled, the 
person shall, one week at least before commencing the supply 
or use, give notice of his intention to the Government agent 
of the province. 

The Governor, with the advice of the Executive Council, 
may, from time to time, make such rules as he thinks ex- 
pedient— 

(a) For the protection of person and property from injury 
by reason of contact with, or the proximity of, appliances or 
apparatus used in the generation or supply of electricity ; 

(d) For preventing telegraph lines from being injuriously 
affected by any of those appliances or apparatus ; and 

(c) For authorising the Government agent, Postmaster- 
General, or Superintendent of Police, or any person specially 
authorised by such officers, to enter, inspect and examine any 
place, carriage or vessel in which the officer has reason to 
believe any such appliances to be ; 
and he may make such rules from time to time to add to, 
amend, alter and repeal. 

Rules made under the foregoing section are to be published 
in the Government Gazette. 

Sec. 6 provides that any person undertaking the business 
of supplying electricity, or using any electricity for any of 
the purposes above mentioned, without giving the requisite 

notice, and without complying with the rules made by the 
governor, may be held liable in penalties. Sec. 7 provides 
that the governor may confer powers of telegraph authority 


upon any public officer for placing appliances for the supply 
of electricity. 
(To be continued.) 








GRAVITY AS A FACTOR IN ENGINE 
DRAINAGE. 


In the class of high speed engines that exhaust a portion of their 
steam by a ring of holes to be uncovered by the piston, it should 
not be forgotten that the law of gravity comes in to some extent. 
In a high speed engine, making 360 r.p.m. with a stroke of 6 in., 
the time per stroke is one-twelfth of a second. In this time a body 
starting from rest will fall freely through a space 16 /? ft., or in this 
case 5° = } ft., or 11 in. This is to say that the mean piston 
movement is over four times what gravity would produce, and any 
water entering the cylinder as the piston commenced its downward 
stroke would only travel a bare fourth of the way to the exhaust 
ports. Indeed, just when the piston has completed one-half of its 
return stroke it will meet the water descending, having only 
travelled 3 in. down the cylinder, while the piston has moved in all 
9in. If the water is only present in small quantities it is likely 
that it will spread in a thin film upon the piston, and will adher: 
to the piston when next this descends. If, however, there is much 
water present it is liable to be thrown to and fro between the 
piston and cylinder cover, only portions escaping. The cylinder 
will never become completely clear of water. This is one of the 
most serious disadvantages of the vertical engine, bzcause the 
presence of water aggravates and intensifies all the evils that arise 
from cylinder condentation. In the horizontal engine the entering 
steam sends i‘s water contents directly across the cylinder 
into the exhaust port and it is soon ejected. 

Single acting high-speed vertical engines are always made 
to run wih parts in compression, and the water trouble is 
always thire. These engines ought to welcome superheat. We 
do not know of any sound mechanical reason why a single- 
acting engine should not have all its ,arts in tension instead 
of in compression. Probably the chief objection is that of 
the rod gland then necessary. Such an engine would Le 
more economical. In some engines the central valve gear is so 
arranged that the exhaust ports open out of the cylinder just about 
the level to which the water will gravitate ; this should make some 
improvement. Without some euch provision, water must always 
require to remain during two revolutions in the cylinder, except in 
cases where steam is admit‘ed vertically downward, and the 
incoming water starts descending with the piston, and has a better 
prospect of reaching the exhaust ports. Considerations of gravity 
sbould always receive attention, as they may sometimes produce 
unsuspected effects. Incidentally, of course, the rapid acceleration 
of the parts of high-speed engines demands a certain pressure per 
sq. in. of piston to give that acceleration, which otherwise must be 
given from the crank-pin; and this effect, when properly allowed 
for, serves better to distribute the stresses over the stroke. 

To compare the water effect in a high-speed ergine with that of 
a long-stroke engine of double the piston mean velocity, let the case 
be taken of a 4-ft. stroke engine at 90 rp.m. Then each stroke is 
performed in one-third of a second. In this period of time water 
that enters with the steam will descend nearly 2 ft. down the 
cylinder. In the same engine at 60 r p.m, the water would descend 
at the same mean velocity as the piston itself, and-similarly with 
a stroke of 6 ft., and aspeed of 50 per minute, the water would 
follow very closely upon the piston. 

There is one point, however, that should not be overlooked, that 
the water in acylinder is very largely formed there by condensation 
from the steam in contact with the exposed surfaces, and that the 
piston surface is, perhaps, the most powerful condenser of any part ; 
such water a3 condenses upon it probably sticks there, and 
can be swept out at the exhaust when this is either by ceatral valve 
or by a ring of cylinder ports. The question that cannot be 
reasoned out, is whether the slope of a piston should be towards the 

port, or away from it. The inertia effect of the rapid start and 
stop of the piston must tend to jerk the water film more 
in one direction than the other. The tendency of practice 
is to elope the surface downwards to the escape, and this is the way 
it should be for priming water which des not form a mere film 
only. This question of water must always tell against the vertical 
engine, unless the steam is superhcated sufficiently to prevent 
cylinder condensation. In short, the vertical engine should benefit 
more from superheat than the horizontal engine. 








WORTHLESS INVENTIONS. 


Wrrutn the last few weeks two circulars, describing two patents con- 
nected with traction, have come under our notice, and they serve 
very well as examples of unguided ingenuity. : 

Oae pamphlet describes a patent guard wire of which we have 
seen a sample. It is composed of a core of solid steel wire covered 
with asbestos, and having an outer sheath of copper laid on in 12 
strands. The whole thing is just under ; in. diameter, and weighs 
about 6 cz3. per yard. It costs 1s. 8d. per 1b., so that an ordinary 
40-yards span of double wire will cost about £2 10s., and if double 
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lines have to be protected, the cost will be correspondingly greater. 

Assuming 44 spans per mile, the cost of material alone for a single 
line will be £110, or from one-seventh to one-tenth of the total cost 
per mile of poles and trolley wires. This is too much to face, even 
if the guard wire were likely to fulfil the chief claim made for it. 

The pamphlet remarks truly that guard wires have proved a 
source of danger to the public, partly because telephone wires which 
have fallen across guard wires and are in contact with the trolley 
wire are liable to bring about fusion of the guard wires, thus leading 
to worse things. Thinking. to. overcome this danger, the patentees 
propose to secure the bronz3 core to insulators earthing only the 
copper sheath, and they claim that “if an arc is formed with the 
outer copper sheathing by a fallen telephone wire, the insulated 
core prevents the wire from falling and so prevents accidents.” 

Does it ?—That is the point. The asbestos cover is undoubtedly of 
very good quality, and is closely woven, but its thickness is only 

* *024 in., and rain would bave no difficulty in penetrating the copper 
strand, so that before the cable had been up many weeks the 
asbestos insulation would not te in a fit state to resist.100 volts, 
much less 500. 

A test of the sample was made to ascertain the insulation resist- 
ance of the asbestos after the cable had been immersed in water for 
two hours. The instrument, an ordinary Silvertown testiag set, 
would not read low enough. Then an incandescent lamp was con- 
nected to the core while the supply was brought to the sheath. 
The l mp (100 v ) incandesced to fall brilliancy ! 

A No. 8 steel guard wire looks sufficiently ugly as it ie, and we 
‘are not at all anxious to see wires which are nearly as big as the 
trolley wires they have to protect. Moreover, we do not admit the 
patentees’ premises that fusion of steel guard wires by telephone 
wires is anything like frequent enough to warrant the expenditure 
required for their device. By far the largest number of guard 
wire accidents (by accidents, we do not mean necessarily personal 
accidents) are caused by what one of our friends used to call, 
in his poetic way, the fiendish flying trolley, and after long 
and bitter experience we cannot recollect more than one 
or two accidents caused in the particular way against which the 
patentees seek to guard, and certainly none causing personal injury. 

The capital expenditure estimated above would go a long way 
towards paying for dealing in one of the three rational ways with 
the message wires crossing and paralleling the route, and we cannot 
advise anyone to touch this latest scheme. 

The other device of which we wrote at the opening is more ur- 
workable. The drawings are worth reproduction, and will save 
time in explanation. We are confruuled here with yet another 
wire cver the trolley to give us trouble, and to make the opponents 
of overhead trolley systems rave still more of danger and disfigure- 
ment of our beautiful streets. If there is such a being a3 a con- 
sulting engineer who writes his specifications with both eyes on his 
commission, we can imagine any lines he might build being made 
with West Bromwich poles (than which nothing has been made 
larger), 0000 trolley wire protected from falling by the suspension 
arrangement illustrated, and the guard cable with insulated core. 
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Fig. 1 is self-explanatory and self-condemnatory ; fig. 2 becomes 
the latter afterexplanation. ‘It consistsofapairofluops . . . 
through wh‘ch the traction wire passes. These loops are formed in 
two parts, and so constructed that when the trolley wheel as it 
travels along comes against them, they open or turn outwards, 
allowing the trolley wheel to passalong. . . . The loops then 
clore. . . . You will at once see should the traction cable break 
that it will be held suspended.” That is what we cannot briog 
ourselves to see. Presumably, two people at least have done so, for 
the patent is in two names, but we shall have to be mesmerized 
before we concede that. 

It is bootless t> enlarge on the other absurdities of the design, 
but is it not a great pity that there is not nearly enough common 
sense to go round, or that it is so unevenly distributed? Internal 
evidence is sufficient to show that the patentees of the things 
mentioned in this article are none of them adepts in the industry 
which they hope to improve for their own gain. If the advice 
of some experienced man had been obtained, nothing but pig- 
headedness could have led to the further development of the ideas. 
In the first case, probably the resulting loss will be small and un- 
noticed ; but in the second, we should judge that the money spent in 
patents and publicity might have fed the brains of the inventors to 
better advantage. 











Wireless Telegraphy.—lIt is reported that Herr Poulsen 
has invented a means of rendering it impossible to tap wireless 
messages in course of transmission. An international company is 
o ba formed for the purpose of acquiring and working the patents. 





NEW PATENTS APPLIED FOR, 





Compiled expressly for this journal by W. P. Taomeson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


20,123. ‘* Improvement in mechanism for us3 in conjunction with apparatus 
se ns electro-magnetic or ‘Hertzian’ waves.” M.H. Smiru.” Septem- 

er 19th. 

20,134. “Improvements in controlling apparatus for electric motors,” J. 
KLINKENBERG, September 19th. (Complete.) 
co ‘Improvements in electricity meters.” G. Hooxnam. September 

20,233. ‘‘ An improved electric bracket made from a tube only.” G. H. 
IpzE. September 20th. , 

20,277. “Improved manufacture of incandescence bodies for electric glow 
lamps.” C. D, Apex. (Siemens & Halske Aktien Gesellschaft, Germany.) 
September 20th. (Complete.) 

20,278. ‘* An improved electric switch.” C.E. Hunrer and W. H. WaRREn. 
September 20th. (Complete.) 

20,285. ‘‘ Improvements in fireproofing electric cables.” F. Martin. Sep- 
tember 20th. 

20,287. ‘ Improvements in or connected with the shade holders of electric 
and other lamps.” W.J. Davy. September 20th, 

20,295. ‘* Improvements in hfeguards or safety protecting devices to be placed 
on the front of tramcars and other horseless vehicles.” J. B. Connor. 
September 20th. 

20,814. ‘Improvements in and connected with electric capstans.”’ W.Drxon. 
September 21st. 

20,824. “A new or improved safety device for electric railways.” F. W. 
HaywarpD and R.C, Fox. September 21st. 

20,829. ‘‘ Improvements in telephones.’’ J. Younc. September 2lst. 

20,380. ‘‘Improvements in electric arc lamps.’’ E. A. Caronan. (The 
General Electric Co., United Sta‘es.) September 2ist. 

20,381. ‘‘Improvements in rectifying alternating current.” E. A. CARoLAN, 
(The General Electric Co., United States.) September 21st. P 

20,413. ‘‘Improvements in hangers and ears for electric conductor wires.” 
J. Heap, J. Battey, H. Heap, A. Ricnarpson, R, BiniineTon, J. Haypock, T. 8. 
Jones and T. BriERLEY. September 22nd. 

20,473. ** Improvements in electric transforming devices.” E, A. CAROLAN. 
(The General Electric Co., United States.) September 22nd. 

20,478. ‘‘ Improvements in and relating to telegraph gystems.”, R. W. James. 
(A. C. Crehore, United States.) September 22nd. (Complete.) 

20,510. ‘‘ Improved electrical pressure ironing machine,” A. E, HackrnG and 
J. Pycrorr, September 23rd. 

20.523. ‘‘Improvements in hangers or ears for overhead trolley wires.” 
W. H. Auten and L, T. AtuEN. September 23rd. 

20,548. ‘* Improvements in automatic controllers, especially applicable for 
use in electric metering systems.” THe British THomson-Hovston Co., Ltp. 
(The General Electric Co., United States.) September 23rd. 

20,549. “Improvements in dynamo-electric machines.’”’ E, A, CAROLAN, 
(The General Electric Co., United States.) September 23rd. 

20,550. ‘‘Improvements in and relating to the control of electric motors.” 
E. A. Carotan. (The General Electric Co., United States.) September 23rd. 

20,552, ‘Improvements in dynamo-electric machines.” THE BrirTIsH 
Tuomson-Hovston Co., Lrp. (The General Electric Co., United States.) 
September 23rd. 

20,553. ‘* Improvements in vapour electric apparatus.” E,A.CaroLan, (The 
General Electric Co., United States.) September 23rd. 

20,554. ‘Improvements in apparatus adapted for indicating or automatically 
controlling or varying the flow of electric current.’’ G. C, Fricker, Sep- 
tember 23rd. 

20,562. ‘Improvements in light regulating switches for incandescent electric 
lamps.”’ P.C. pE AZEVEDO. September 23rd. 

20,568.  ‘ Electro-pneumatic telegraph.’’ J. D. Macmituan. September 
24th. 


20,573. ‘‘Improvements in or connected with starting devices for three- 
phase motors and other electric machines.” W.H. Eccres, September 24th. 
20,585. ‘*Improvements in or relating to the overhead conductor system 


for electric traction.”’ A.A. Brooks and G.A.Watson. September 24th. 

20,627. ‘‘A new or improved method for the electrolytic manufacture of 
water-jackets, casings, and the like.” A.F.Bosqvet. September 24th. (Date 
applied for under Patents Act, 1901, February 10th, 1904, being date of applica- 
tion in France.) (Complete.) 








PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps), 


1903, 

IMPROVEMENTS IN AND APPERTAINING TO HOLDERS FOR ELECTRIC INCANDESCEN1 
Lamps. C,H. Jones. 14,721. July 2nd. 

Execrric Contacts. E, E. Frestwich and E. C. Lea. 14,908. July 4th. 

Ostarntnc Direct CurrENT Imputses FROM A HIGH-TENSION ALTERNATING 
ELECTRIC CURRENT SoURCE PARTICULARLY APPLICABLE FOR UsE WITH 
RONTGEN AND OTHER SimiLaR Tubes. A.J. Boult. (F. G. Koch, Germany.) 
14,994. July 6th. 

Execrric Propuction or Zinc. Dr, H. Kaiser. 15,420, July llth. 

ExecrricaL Winpinc Apparatus. Siemens Bros. & Co. (Siemens & Halske, 
A.G., Germany.) 15,059. July 7th. 

Exectrric Arc Lamps. E.J. Murphy. 14,913, July 6th. 

ELectricaL APPARATUS OPERATED BY THE EXPANSION AND CONTRACTION OF A 
ConTROLLING MemBer. H. Swanton. 15,218, July 9th. 

AUTOMATICALLY REGULATING ELECTRIC CURRENTS GENERATED ByY_DyNAMOS, 
S. Watkins. (The Consolidated Railway Electric Lighting & Equipment 
Co., United States.) 15,248, July 10th. 

Execrric INCANDESCENT Lamp-Honpers. H. M. Darrah and L, A. Hackett. 
16,427. July 10th. 

Exercrric Sarety Fuses. D. Martin. 15,366, July lth. 

OPERATING CorDS OF THE TROLLEY ARMS OF ELECTRIC TRAMWAYS. A, Taylor, 
W. Moorehead and T. H. Kingscote. 15,869. July 11th. 

ELEctroLytIc Propuction or Zinc, K. Kaiser. 15,420, July 1th. 


REDUCING ORGANIC SUBSTANCES IN AN ExecTrotytic Batu. O, Imray. (Farb- 


werke vormals Meister, Lucius & Briining, Germany.) ‘15,700, July 15th. 
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